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ABSTRACT 

The effect of localized structural damping on the excitability of higher- 
order LST spacecraft modes is investigated. A preprocessor computer 
program is developed to incorporate Voigt structural joint damping models 
in a NASTRAN finite-element dynamic model. A postprocessor computer pro- 
gram is developed to select critical modes for low-frequency attitude 
control problems and for higher-frequency fine-stabilization problems. 

The selection is accomplished by. ranking the flexible modes based on 
coefficients for rate gyro, position gyro, and optical sensor and on image- 
plane motions due to sinusoidal or random PSD force and torque inputs. 


KEY WORDS 

f ini te-i-’iement structural model 

structural joints 

damping 

normal modes 

attitude control 

Large Space Telescope 


aknowledgments 


The work described in this report was sponsored primarily by the George 
C. Marshall Space Flight Center under NASA Contract NAS8-30655- The work 
was performed under the technical direction of George L. von Pragenau and 
Larry A. Kiefl ing of the MSFC Systems Dynamics Laboratory. This report 
also describes work performed as part of the Boei ng^-sponsored Orbiting 
Telescope Systems program under the direction of C. T. Golden. 

The computer programming was performed by Malcolm V/. Ice and James V/. 

Van Derlinden of Boeing Computer Services, Inc. The control -system and 
sinusdidal vibration studies were performed ‘by William V/. Emsley and 
Patrick J. Hawkins of the Boeing Aerospace Company. 

The authors gratefully acknowledge the contributions made by each of these 
individuals toward the successful completion of this contract. 


CONTENTS 


Section 



ABSTRACT AND KEY WORDS 

i i 


ACKNOWLEDGMENTS 

iii 


ILLUSTRATIONS 

V 


TABLES 


vi 

1.0 

INTRODUCTION 

1 

2.0 

METHODOLOGY DEVELOPMENT 

3 


2.1 

Structural Joint Model ing 

3 



2.1.1 Maxwell Joint Model 

3 



2.1.2 Voigt Joint Model 

11 



2.1.3 Preprocessor Procedures 

16 


2.2 

Mode Selection 

2b 



2.2.1 Low-Frequency Control Problem 

2k 



2.2.2 Higher-Frequency Fine-Stabilization 

Problem 

26 



2.2.3 Assessment of Modal Coupling 

28 

3.0 

APPLICATION TO LST CONTROL SYSTEM DESIGN 

30 


3.1 

Technical Approach 

30 


3-2 

Results 

35 

k. o 

CONCLUS 

IONS AND RECOMMENDATIONS 

^9 

APPENDIX 

s , 

LST STRUCTURAL MODEL 

50 

APPENDIX 

1 1 . 

PREPROCESSOR (STRUCTURAL JOINT MODELING) 
COMPUTER PROGRAM 

\bS 

APPENDIX 

III. 

POSTPROCESSOR (MODE SELECTION) COMPUTER 
PROGRAM 

185 

REFERENCES 


222 

BIBLIOGRAPHY 


CNl 


iv 



ILLUSTRATIONS 


Figure ^ a .9 e 


2-1 Schematic of Single Degree-of-Freedom Maxwell Joint Model 4 

2-2 Maxwell Model Natural Frequency vs. Stiffness Ratio 8 

2-3 Maxwell Model Equivalent Damping vs. Stiffness Ratio 9 

2-4 Maxwell Model Equivalent Viscous Damping vs. Damping 10 

Coefficient Ratio 

2-5 Joint and Total Loss Coefficients, Maxwell Joint Model 12 

2-6 Schematic of Single Degree-of^Freedom Voigt Joint Model 13 

2-y Typical Voigt Joint Stiffness and Damping Characteristics 15 

2-8 Total Loss Coefficient, Voigt Joint Model 17 

2-9 NASTRAN Joint Damping Model Schematics 18 

2- 10 Joint Factor vs. Stiffness Ratio for a Cantilever Beam 23 

3- 1 Three-Axis Control Simulation 32 

3-2 Three-Axis Vibration Analysis Program 33 

3-3 Importance Measure for Control Simulation 37 

(DTACS) Mode Selection 

3-4 Model 1 YZ Image Motion Trace from DTACS 39 

3-5 Model 1 Y Image Motion vs. Rotor Frequency 41 

20 Modes Selected by Postprocessor 

3-6 Model 1 Z image Motion vs. Rotor Frequency 42 

20 Modes Selected by Postprocessor 

3~7 Model 1 Y Image Motion vs. Rotor Frequency 43 

20 Modes Selected by 

3-8 Model 1 Z Image Motion vs. Rotor Frequency 44 

20 Modes Selected by 

3-9 • Model 2 YZ Image Motion Trace from DTACS 45 

3-10 Model 2 Y Image Motion vs. Rotor Frequency 47 

20 Modes Selected by Postprocessor 

3-11 Model 2 Z Image Motion vs. Rotor Frequency 48 

20 Modes Selected by Postprocessor 

]-] SSM Finite-Element Model 52 

1-2 OTA/SI Math Model 53 

IM NASTRAN Joint Damping Model Schematics 148 

HI-1 Postprocessor Program Flow 186 

y 


t 


1 


TABLES 

Table ££S*L 

3-1 Critical Mode Ordering for Control Simulation (DTACS) 36 

3-2 Critical Mode Ordering for Vibration Simulation (VAP) kO 

|-1 Basic Structural Dynamic Model Description 51 

1-2 LST Modal Frequencies and Generalized Masses 59 


1-3 LST Mode Shapes 

1-4 Coupled Modal Damping Matrix 111 
£1-1 DMAP ALTER Statements for Damping Matrix Formulation 146 
111-1 DMAP ALTER Statements for Damping Matrix Formulation 188 


v 


1.0 


INTRODUCTION 


The presence of distributed damping in spacecraft structures may significantly 
affect the predicted dynamic response of higher-order normal modes. The 
purpose of this study was to develop and implement a general methodology 
framework for evaluating the effects of distributed structural damping on 
spacecraft structures. Identification of potential limitations in the 
conventional use of uncoupled normal modes for structural dynamic response 
analyses has resulted from the application of this methodology to the 
Large Space Telescope control system design. 


The methodology is concerned with two general aspects: (l) including 

distributed damping in a finite-element structural model and (2) selecting 
critical modes for subsequent dynamic analyses and assessing the effects 
of modal velocity coupling. The methodology for modeling distributed 
damping in a NASTRAN structural model Is described in Section 2.1. A 
preprocessor computer program, described in Section 2.1.3 and Appendix II, 
may be used to generate NASTRAN BULK DATA for modeling distributed struc- 
tural damping. This computer program wa s developed for convenience in 
preparing NASTRAN input, and its use is strictly optional. The methodology 
for selecting critical modes and assessing modal coupling is described in 
Section 2.2. A postprocessor computer program, which implements this 
methodology, is described in Appendix III. 

The application of this methodology to the Large Space Telescope (LST) 
control and fine-stabilization problems is discussed in Section 3-0. The 
analytical work is performed with the detailed NASTRAN structural model 
described in Appendix I. Conclusions of the present study and recommenda- 
tions for further studies are presented in Section 


Several authors have surveyed the state-of-the-art with respect to material 

12 3^5 

damping and energy dissipation in structural joints 5 1 ' ’ . Dissipation 
mechanisms for several types of joints are identified; these include "air 
pumping" for skin-stringer structures at high frequencies , local shear 
slippage in built-up structures 1 5 ^ 58 , and Coulomb friction for dry lap 
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joints whose primary motion is parallel to the interface J - Config- 
uration-related factors which affect structural damping include member 
stiffness, joint dimensions, fastener spacing, joint interface pressure, 
and the existence of damping material (oil, viscoelastic films, etc.). 

Other factors which influence energy dissipation include excitation frequency 
and amplitude. Structural damping has thus been shown to be a nonlinear 
function of many factors. Although methods for predicting energy dissipa- 
tion in some types of structural joints have been proposed, a significant 
amount of theoretical and experimental work remains to be done to fully 
understand the mechanisms and dependencies involved. A detailed bibliography 
of work in the area of structural damping is appended to this report. 
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2.0 


METHODOLOGY DEVELOPMENT 


This section describes the methodology developed to treat the two aspects 
of the subject: structural joint modeling and critical mode selection. 

Section 2.1 describes methods for defining and incorporating damping and 
flexibility effects of structural joints in a finite-element model. 

Section 2.2 describes methods for selecting critical modes for subsequent 
low-frequency control studies or higher-frequency vibration studies. The 
methodology was developed specifically for application to the Large Space 

i 

Telescope (LST) . 

2.1 STRUCTURAL JOINT MODELING 

As indicated in Section 1.0, structural damping is comprised of both 
material (hysteretic} damping and energy dissipation in structural joints. 

- Material damping may be represented in linear dynamic response analyses 
by uncoupled modal viscous damping ratios (s = C/C c ) . Energy dissipation 
in structural joints, which is a nonlinear function of many parameters,^ 
must also be represented by linear models so that linear analysis tech- 
niques may be used. Two linear joint models have been used to describe 
the frequency-dependent effects of distributed joint damping: the Maxwel 1 

model and the Voigt model. For a massless structural element and joint 
supporting a single mass, the Maxwell and Voigt models are essentially 
equivalent. Since the two-parameter Voigt model is simpler than the three- 
parameter Maxwel 1 model, the Voigt model Is used in the application to the 
LST control and vibration studies. 

2.1.1 ' Maxwell Joint Model 

The three-parameter anelastic model, referred to as the Maxv/el 1 model, has 

1 3 h S q 

been identified in the literature ’ ’ ’ ’ as a feasible model for represent- 
ing hysteretic damping in materials. It is used herein as a general model 
for representing energy dissipation in structural joints. The Maxwell joint 
model in series with a structural member is shown schematically in Figure 2-1. 

The equations of motion for this single degree-of-f reedom arrangement due to 
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sinusoidal excitation are 
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Taking the Laplace transform gives 
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Solving for x{s) and rearranging 
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(3) 


For a sinusoidal force at frequency g, 


s 2 s V 


With this substitution. Equation (3) can be written 
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The response equation for the equivalent single degree-of-f reedom system is 


(ms + C^s + ICj.) x(s) = F(s) 


(5) 
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For the sinusoidal response case, the equivalent damping and stiffness 
coefficients, C T and K^, are functions both of the structural parameters 
(K,Kj ,K 2 ,C 2 ) and of the forcing frequency (e) t 
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C 2 K V 


T IC, Z (K+K .) 2 + C, Z B Z (K+K 1 +K ,) 2 


( 6 ) 



KK|K 2 2 (K+K|) + C 2 2 p 2 lK 2 (K 1 +K 2 ) + KC^+Kg) 2 ] 
K 2 2 (K+K 1 ) 2 '!• C 2 Z P Z (K+K^Kjj) 2 


(7) 


For very low frequencies, 

C T te " 0> " C 2 C K&7 (8) 

^(6=0) - Kj ( K+K ^ ) (9) 

Equation (9) indicates that, at very low frequencies, the total Maxwell 
joint/member stiffness coefficient is the static stiffness of the series 
spring arrangement. 

For very high frequencies, 


c t (b=») = 0 

k(k,+k 2 ) 

k t (-B =a >) = k+K 5 +K ? _ 


( 10 ) 

( 11 ) 


Equations (10) and (ll) indicate that, at very high frequencies, the damper 
becomes rigid such that the total Maxwell joint/member damping coefficient 
is zero and the stiffness coefficient is the static stiffness of the series/ 
parallel spring arrangement. 


The equivalent damping and stiffness coefficients For the Maxwe 1 1 unit by 
itself, without the structural member in series, are obtained by setting 
the member stiffness (K) to infinity in Equations (6) and (7) : 
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( 12 ) 


C 2 V 


k/ ♦ C 2 V 


K E “ K 1 + 


•> 5 

C 2 8 K 2 
K 2 2 + C 2 2 e 2 


(13) 


Examination of these equations reveals the following characteristics of 
the Maxwell joint model: (l) equivalent damping decreases with increasing 

frequency, (2) at low frequencies the effective stiffness is approximately 
equal to Kj , (3) at high frequencies the effective stiffness approaches 
Kj + K 2 « Thus, the effective natural frequency increases and the equivalent 
damping decreases with Increasing forcing frequency. 


The effects of Maxwell model parameters on the equivalent stiffness and 
damping were investigated using Equations (12) and (13) and are shown in 
Figures 2-2 through 2-4. The dampfng element (C 2 ) becomes more effective 
as the stiffness of the series spring (K 2 ) is increased. Equivalent viscous 
damping (5^) , however, possesses a maximum as C 2 is increased for given 
values of Kj and K 2 » Resonant frequency, hence stiffness, also has a maxi- 
mum value with respect to the ratio of K 2 to Kj for given values of Cj. 
Therefore, by varying the three Maxwell model parameters, a wide range of 
Joint transmisstbi 1 ity and damping characteristics can be obtained. 


The equivalent joint stiffness and damping coefficients can be written in 
terms of the Maxwell loss coefficient (n 2 ) which is the ratio of damping 
energy to strain energy for the Maxwel 1 unit at a frequency 3*. 
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Figure 2 - 3 : Maxwell Model Equivalent Damping vs. Stiffness Ratio 
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The Joint loss coefficient can also be written In terms of the Maxwell 
loss coefficient as follows: 
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E 
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2 



(1 + TT~ ) 


(17) 


From Equations (6) and (7), the loss coefficient for the total Maxwell 
joint/member assembly can also be expressed in terms of the Maxwell loss 
coefficient ( 112 ) as follows: 


n T 



Ki y 2 

(K 1 +K 2 )(K+K ! +K 2 )t 12 2 + KjtK+Kj) 


(18) 


Figure 2-5 shows representative curves of and n-j- vs. n 2 for K=K 2 ~Kj/10. 
2.1.2 Voigt Joint Model 


The two-parameter Voigt unit, shown schematically in Figure 2-6, consists 
of a spring in parallel with a viscous damper. it is the simplest complex- 
notation model and possesses hysteretic properties characteristic of damp- 
ing in materials and structural joints. For sinusoidal excitation, the 
equivalent damping and stiffness coefficients for the Voigt model, in series 
with a spring, and fCp are functions both of the structural parameters 
(K,Kj,C) and of the forcing frequency (g) : 


C T 


C K 


(K+K .) 2 + cV 


K T = 


KK. (K+K.) + C Z B 2 K 


X 




(K+K .) 2 + C 2 g 2 


(19) 

( 20 ) 


These coefficients may be determined from the more general expressions for 
the Maxwell model by setting the damper spring stiffness (K 2 ) to Infinity 
in Equations (6) and ( 7 ) and by making the appropriate notation changes. 


11 



LOSS COEFFICIENT, 









For very low frequencies, 


C T^-°) “ C < KlKj > 2 <2U 

^(B-0) - K.( jj- k — ) (22) 

Equations (21) and (22) are identical to Equations (8) and (9) for the cor- 
responding Maxwell assembly. The total Voigt joint/member stiffness co- 
efficient is again equal to the static stiffness of the series spring 
arrangement . 

For very high frequencies, 


| 




c T (e=») = o 

(23) 

^({ 3 =“) » K 

(2**) 


Equations (23) and (2*0, like Equations (10) and (11) for the Maxwell 
assembly, indicate that at very high frequencies the damper becomes rigid. 


Equations (19) and (20) can be rewritten in terms of the Voigt loss coeffi- 
cient (n.) which is the ratio of damping energy to strain energy: 
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T 



C 


K 


r K/K. 

l 

_n . 2 + (K/K. + l) 2 . 

~ n. 2 + (K/K. t 1) ' 
_«lj 2 + (K/K. + l) 2 . 


(25) 


(26) 


where q. 



Typical curves of C-j. and K^ vs. loss coefficient ( n j ) are shown in Figure 
for Kj = 10 K. 

The total loss coefficient (n T ) for the Voigt joint/member assembly is: 


2-7 


11 * 







( 28 ) 


c T e (K/K,) Hj 

^ K T Hj 2 + (K/Kj + 1) 

Typical curves of total loss coefficient vs. joint loss coefficient are 
shown in Figure 2-8 for several stiffness ratios. The similarity between 
these curves and those for the Maxwell assembly (Figure 2-5) is readily 
apparent. Since the Voigt joint model and the Maxwell joint model are 
essentially equivalent, the simpler Voigt model is used for idealizing the 
transmi ss i b i 1 i ty of LSI structural joints. 

2.1.3 Preprocessor Procedures 

This section describes the preprocessor computer program and the procedures 
used to add structural joint models to a NASTRAN finite-element structural 
model. The preprocessor modifies the input data for a conventional finite 
element structural model and generates additional inputs necessary to in- 
corporate the Voigt joint damping model at the ends of specified BAR or RCD 
elements. The damping characteristics of the joints are modeled with the 
NASTRAN linear viscous damping element (V1SC). The preprocessor is present- 
ly limited to incorporating joint damping at the ends of BAR and ROD 
elements defined in a rectangular coordinate system. However, its capabil- 
ity could be extended to incorporate joint damping models at the interfaces 
between other types of elements defined in cylindrical coordinate systems. 

A detailed description of the input and output features of the preprocessor 
is presented in Appendix II. 

Schematics of NASTRAN BAR and ROD elements with joint damping models included 
at one end are shown in Figure 2-9* The original element lies between grid- 
points a and b. When the user requests a joint damping model to be included 
at gridpoint a, the preprocessor establishes the model as follows: 

a. Gridpoint c is introduced on the BAR (ROD) axis at a specified 
distance from gridpoint a. 

b. Properties of the BAR (ROD) between gridpoints a and c are 
altered as specified, either by direct input or by default values, 
to provide desired stiffness characteristics. 
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BAR elements 
V1SC elements 
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a) BAR Joint Schematic 
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VISC element 


b) ROD Joint Schematic 


Figure 2-9: NASTRAM Joint Damping 

J Model Schematics 
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c. For a BAR element, gridpoints e and f are established such that 
gridpoints a, b, e and f form an orthogonal axis system at grid- 
point a. Gridpoint e is in plane 1 of the BAR element, and grid- 
point f is in plane 2. The distances from gridpoint a to grid- 
points c, e and f are identical. 

d. Viscous damping (VISC) elements (m, n and p) with desired prop- 
erties are inserted betv/eers gridpoints a and c, a and e, and a 

and f for a BAR element and between a and c only for a ROD element. 
The VISC elements used with BAR and ROD elements may have trans- 
lational damping components, in addition to the rotational com- 
ponents, only when the VISC element axis is aligned with an axis 
of the displacement coordinate system. 

e. For a BAR element, gridpoints e and f are multipoint constrained 
to gridpoint c. 

The VISC element provides damping along its axis and In torsion about its 
axis. Therefore, for a BAR element, three ViSC elements are required at 
each gridpoint to provide damping of all six degrees of freedom. The 
locations of gridpoints e and f in Figure ^ *9 (a) are calculated, in the 
rectangular coordinate system, by vector analysis. V^ and are defined 
as position vectors from gridpoint a to gridpoint b and from gridpoint a 
to the BAR orientation gridpoint, respectively. The components of V^, for 
example, are 



The vector from gridpoint a in the direction of gridpoint f is calculated 
as the vector cross product 

Vf -yi, (so) 

O 

This results in a vector which is perpendicular to plane 1 of the original 
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BAR element. The vector from grldpolnt a to gridpoint f (V^.) is normalized 
such that its magnitude is the same as the magnitude of the vector from a 
to c (|V C |). 


I 


V f - V f (|v c i/iv f I) {31) 

o o 

The location of gridpoint f is then calculated by 


x f 
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V fl 

Vf 
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V a 
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' V f2 

2 f 
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a 


V f3 


The vector from gridpoint a in the direction of gridpoint e is calculated 
using the cross product of V^. and V^. 


V = V, X V. (33) 

e to 
o 

The vector from gridpoint a to gridpoint e (V ) is also normalized such that 
Its magnitude is the same as the magnitude of the vector from a to c. 



<|v c |/|v e I) 
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The location of gridpoint e is then calculated by 
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(35) 


Default values are automatically specified by the preprocessor for the NASTRAd 
data describing the structural Joints. The default value specifying joint 
length results in a joint member whose length is ten percent of the original 
element length. The default values specifying joint member area, moments 
of inertia, and torsional constant are calculated to give a ten percent re - 
duction in axial, bending, and torsional stiffnesses for a cantilever beam. 
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This stiffness reduction results in a five percent reduction in the first 
resonant frequency for a massless cantilever beam with a concentrated mass 
at the tip. The five-percent frequency reduction is consistent with the 
lower values measured from actual hardware compared with values predicted 
from standard finite-element analysis techniques. 


The default values for joint cross-sectional area and torsional constant 
are obtained from the expression for total stiffness of two springs in 
series: 


K K. 

*Sr = k+k. 

J 


a K 

o 

A+a ( I ) 


(36) 


where is the original member stiffness 

K = K /(l-A) is the revised member stiffness 
o 

K, = aK /A is the joint stiffness 

j o 

A is the ratio of joint length to original member length 

a is the ratio of joint area or torsional constant to that 

of the original member 


Solving Equation (36) for a, 


V k t 


TTaT 


(37) 


for the ten percent stiffness reduction with the joint length factor (».) 
equal to 0.1, the joint factor (a) for cross-sectional area and torsional 
constant is obtained from Equation (37) as 0-^7- 


The default values for joint moments of inertia are obtained from the 
expression for total tip deflection of a cantilever beam due to a unit end 


1 oad : 



(]-A) 3 £ 3 (Ait ) 3 A 2 (l -A) JL 3 A (l “A) 3 
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(38) 


where 


Is the original member length 
I is the original moment of inertia 
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X is the ratio of Joint length to original member length 

a is the ratio of joint moment of Inertia to that of the 

original member. 

Substituting K = 3EI /A 3 into Equation (38) and solving for a, 
o 00 

1 - (1 - x ) 3 

a = y 

- (i-xr 


( 39 ) 


For the ten percent stiffness reduction with the joint length factor (\) 
equal to 0.1, the joint factor (a) for moments of inertia is obtained 
from Equation (39) as 0.71- Typical curves of a vs. K^/K-p for several 
values of A are shown in Figure 2-10. 

The ViSC elements and parameters chosen to define the joint damping char- 
acteristics must result in a physical damping matrix which satisfies 
kinematic compatibility. The compatibility relations for the damping matrix 
are represented by 


Ibgg 3U r } = {0} (*o) 

where [BGG] is the NASTRAN viscous damping matrix in physical coordinates, 
and {(j } is an arbitrary vector of rigid-body translations and rotations. 
Equation (40) ensures that no damping forces are generated by rigid-body 
motions. With regard to kinematic compatibility, the NASTRAN VISC damping 
element is limited to two applications: 

a. With translational damping, the compatibility relations are 
satisfied only when the axis of the VISC element is aligned 
with an axis of the displacement coordinate system. 

b. Without translational damping, the compatibility relations 
involving only rotational damping are satisfied for any orienta- 
tion of the VISC element. 

For the general case of an arbitrarily oriented element having both trans- 
lational and rotational damping components, the present NASTRAN VISC element 
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does not provide the translation/rotation damping coupling terms required 
by Equation (^0) . 

2.2 MODE SELECTION 

Critical mode selection is accomplished by the postprocessor computer pro- 
gram using structural dynamic characteristics, including the co pled modal 
damping matrix, obtained from the NASTRAN restart tape. The NASTRAN calcula- 
tion of the modal damping matrix is accomplished with DMAP ALTER statements 
in the NASTRAN EXECUTIVE CONTROL deck. The postprocessor has two major 
options. It will select critical modes for (l) low-frequency control problems 
involving sinusoidal analysis and (2) higher-frequency fine-stabilization 
problems involving either sinusoidal or random vibration analysis. The 
methodology determines the critical normal modes in the low-frequency con- 
trol range by comparing control -system coefficients associated with optical 
sensors as well as with rate and position gyro sensors. In the higher- 
frequency fine-stabilization range, the methodology determines the critical 
normal modes by estimating the image-plane motion due to specified sinusoidal 
or random power spectral density (PSD) force and torque inputs. These 
calculations for ranking the modes use only the diagonal terms of the coupled 
modal damping matrix. The significance of the damping coupling terms is 
evaluated by numerically considering both the relative magnitudes of the 
damping terms and the proximity of the modal frequencies corresponding to 
the off-diagonal and diagonal terms. The methodology for assessing the 
significance of modal velocity coupling is discussed in Section 2.2-3- The 
capability to convert between different systems of units is also available; 
the postprocessor input may be provided in the I SS ( i nch-s 1 i nch-second) or 
FSS (foot-slug-second) system and the output can be converted to the FSS or 
MKS (meter-kilogram-second) system. A detailed description of the input and 
output features of the postprocessor is presented in Appendix III. 

2.2.1 Low-Frequency Control Problem 

The postprocessor reads the following structural dynamic characteristics 
from the NASTRAN checkpoint/ estart tape: 


2k 


[<()] the matrix of mode shapes for selected modes and freedoms 

{i!} the matrix of generalized masses for selected modes 

ID] the matrix of generalized coupled modal damping terms for 

selected modes 

{to} the matrix of modal frequencies for selected modes 

The optical amplification matrix, IB q ] , and grid l.D.'s of image train com- 
ponents are input t-o the postprocessor by punched cards. 

The coupled model damping matrix is calculated by applying the modal 
transformation to the viscous damping matrix [BGG] generated by NASTRAN 
in physical coordinates 


Id] a I4 >] t Ibgg] U] - Ibhh] (4l) 

Equivalent modal viscous damping(c.) is calculated from the coupled modal 
damping matrix as follows: 


C: = 


I I 


i 2 to. M. 

i i 


m 


Rate or position coefficients for each requested mode are calculated for 
the selected freedoms and image plane motions as follows: 


R(30i4, 302^) j = 


P(3014, 3022) j = 


P C3014 , )j - 


*3014, i *3024 , j 

(2C.) u. M . 

J J J 


*3014, J 


(2Cj) 


^3022 , j 

u. 2 M. 

J J 


IB ] 

o 




{*?> 

J (2C,) 


301-4, j 


2 

. to. 
J J 


M. 

J 


(43 


m 


(45) 


where R and P denote rate and position coefficients, respectively. Gridpoint 
freedoms for the input point and response point are specified in parentheses. 
The last digit of each I.D. is the input or output freedom specified at the 
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gridpoint Indicated by the preceding digits. For example, P(30l4, 3022 ) j 

requests a position coefficient to be calculated for the j mode at grid" 
point 302 in the freedom 2 (y) direction due to a unit sinusoidal force 
(torque) at gridpoint 301 in the freedom b (0 ) direction. The three-corn- 

A 

ponent vector of displacement response at the image plane due to a unit 
sinusoidal torque at gridpoint 301 in the freedom 4 ( 0 ^) direction is 
calculated as shown In Equation (4$). Position and rate coefficients for 
all selected modes are ranked and listed along with their mode numbers and 
frequencies . 


2.2.2 Higher-Frequency Fine-Stabilization Problem 

As in the low-f requency control problem, the structural dynamic character- 
istics ((ji) , { M } , [D] and {w} for selected modes and freedoms are read from 
the HAST RAH checkpoint/restart tape, and the optical amplification matrix 
[B q ] and grid I.D.'s of the image train components are input by cards. 
Equivalent modal viscous damping coefficients are calculated using Equation 

m. 


The inputs which are unique to this option are tables of sinusoidal peak or 

PSD force and torque levels vs. frequency which are used in the sinusoidal 

or random analyses, respectively. Since the phase relationships among the 

sinusoidal force and torque inputs are not well defined, the generalized 
t h 

force for the j mode is represented by 


F. = max ( I $ j • | *F , ) 


(46) 


where 4^. is the mode shape at the i L ^ forced freedom 

J * £ 

F. is the peak force (or torque) of the i forced freedom 

at the j 1 * 1 mode frequency 

The modal displacement at resonance for the mode is 


F. 


q- = — 2 

2^ . • tii . ■ M . 


(47) 
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Physical displacements for the j mode are 


where 


( Vj ■ { *j J 'Jj 

B t h 

{ijij} is the j mode shape vector at the response freedoms 


( 48 ) 


corresponding to the optic train components. 


*. h 

Physical displacements of the Image at the focal plane for the j mode are 




(49) 


The optica) amplification matrix, [B q ] , describes three translations of the 
image plane in terms of physical translations and rotations of the image 
train components. 

For random force (or torque) inputs, the RMS modal displacements for the 

• th , 
j mode are 


j ^ RMS 


2C . • to . ♦ M , 

J J J 


2 — 7" ^jVj 3 


where 


Sj => u/) T ls F tf J )]t* j F ) - l u,^) 2 • s F .(f.) 


(51) 


and 


S_.(f.) is the input force (torque) power spectrum at the 
1 J .th 


input freedom for frequency 


The individual input force PSD's, defined with frequency (f) in Hz, are 

t h 

assumed approximately constant within +20Cjfj of the j modal frequency. 
This frequency band accounts for approximately 98 percent of the RMS modal 
displacement for a constant PSD. No cross-spectra are assumed so that 
[s F (f.)J is a diagonal matrix constructed, for each frequency, from one 
value of force PSD and one value of torque PSD. 


Equations (48) and (49) are then used to calculate RMS values of physical 
displacements (x^) and displacements of the image at the focal plane (xj) for 
each mode. These calculated RMS displacements are ranked and listed along 
with their mode numbers and frequencies. 
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2.2.3 


Assessment of Modal Coupling 


For a set of applied force freedoms (m) , the degree of modal velocity 
coupling is assessed by first identifying, for each mode (i), all other 
modes (j) which potentially couple with it. This is accomplished by com- 
paring modal damping coupling terms and modal frequencies. Potential 
coupl ing exists i f 


D. 


D. . 

i i 


> a. 


(52) 


and i f 


1 


to 


“2 ? j 



a 2 


(53) 


where and a 2 are constants used to specify the degree of coupling for 
the screening process. 


Responses from the modal position transfer matrix for each mode (i) are 
then calculated and compared for all sets of modes having potentially 
significant modal coupling. 


lPT m (u,)] = {[(u£ - <0;) M kk ) + J w,lDj) 
= (IA] + JIB])' 1 = (10 + J [D] ) 


(5M 


where J = /-T , and k denotes all modes which potentially couple with mode 
i (including mode i), and 

[A] - [<»* - u*)M kk ] (55) 

[B] . u, [0] (56) 

ID] - -(IB] + [A] IB]' 1 [A])' 1 (57) 

tc] - -lD)[A]lBr' (58) 

The principal rows, corresponding to i=k, from matrices [C] and [D] are out- 
put for possible use in subsequent analyses. 
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Assuming unit applied forces at selected gridpoints, the coupled response 
of mode i at frequency w. is: 


q l ‘ l( £ C !K F k> 2 + < S D lk F k )2 l ! 


2 x l V n r \ 2 lh 


where 


m 

I ^’k2. ^ ^° r m a PP^' ec ^ force and torque degrees of freedom, 


The uncoupled response of mode i at frequency w. is 


q i = ft 

i i 


To assess the importance of modal coupl ing, the ratio of coupled response 
to uncoupled response is calculated and output for all modes which were 
selected as having potentially significant coupling. 

«,^-^nEc ikF / + (i:o ikFk ^ 

Assessment ratios are output as zero for a given mode when no other modes 
satisfy the inequalities of Equations (52) and (53). 
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3.0 APPLICATION TO 1ST CONTROL SYSTEM DESIGN 

The application of the preprocessor and postprocessor methodology to the 
design of the LST control system provides an assessment of the methodology. 
The analytical basis for the assessment is obtained from a time-domain con- 
trol simulation and a frequency-domain vibration analysis. These two Boeing 
computer programs, which use detailed structural models of the LST, ate 
described in Section 3.1. The results of applying these two programs with 
the preprocessor and postprocessor methodology are described in Section 3-2. 

3.1 Technical Approach 

LST fine stabilization errors induced by the attitude control system 
cover a wide frequency spectrum from DC up to 300 Hz. In order to analyze 
the problem efficiently, it was divided into two efforts on the basis of 
frequency. Although there is some overlap in frequency, the low-frequcncy 
control analysis covers DC up to about 20 Hz, and the vibration frequency 
analysis covers from 10 Hz to above 100 Hz. Control frequency errors are 
studied using a time-domain simulation of the control system. A digital, 
nonlinear, three-axis control simulation (DTA^S) is used to obtain the 
image position at the f/?A focus as a function of time. Included in this 
three-axis simulation are models of the structure (and optics), fine 
guidance sensor, reference gyros, control actuators, interface equipment, 
and software, as well as the disturbances acting on the spacecraft. The 
vibration frequency analysis is done in the frequency domain. In this case 
image motion errors are plotted as a function c the frequency of the 
excitation. The problem treated here is essentially an open-loop problem 
of actuator output vibrations exciting structural resonances which produce 
undesirable image motions. The frequency-domain vibration analysis program 
(VAP ) includes elements representing the structure (and optics), shock 
mount and actuator, and the reaction wheel (RW) vibration signature. 

The overall fine-stabilization performance is obtained by combining the 
image motion errors due to the low-frequency and high-frequency sources. 

A general discussion of this approach may be found in Reference 10. 
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Figure 3~1 is a block diagram of the three-axis contr simulation. It is 
divided into four primary elements: the onboard computer software, inter- 

face equipment, control hardware, and vehicle dynamics. The digital simula- 
tion is programmed in a Boeing macro language cdled SEAL which is then 
precompiled into FORTRAN IV, A significant amount of computer coding is 
devoted to simulation of the onboard computer effects. They include word 
length, algorithm design and computation speed. An extensive simulation of 
the interface equipment is also used. The con t rol hardwa re s imu la t i on 
Involves detailed modeling of the reaction wheel (RW) dynamics which are 
coupled with the shock mount dynamics. The dynamic character i st ics of the 
reference gyros and the fine guidance sensor are modeled including both the 
optical amplification effects and the output noise signature of these 
devices. Output torques from the reaction wheel acting through the shock 
mount are applied to the vehicle dynamics simulation which includes both 
rigid and flexible body motions. The LST dynamic flexibility is represented 
by up to eight free-free normal modes. The simulation is called DTACS 
which stands for Detailed Three-Axis Control Simulation, 

The vibration analvsis program (VAP) is an open-loop frequency-domain 
simulation of the excitation and LST structural dynamics as they impact 
the image motion. As shown in Figure 3“2, a selected rotor speed is used 
as the key to a calculation of the reaction wheel vibration signature. 

The equation for the RW output vibration was derived from test data on a 
RW operated at different speeds. It had been precisely balanced at one 
speed before the tests. A simple equation was defined which gave a good fit 
to the data for the five dominant elements in the vibration signature as a 
function of spin speed. The equation gives the heights of the peaks in the 
vibration signature: 

F = F = F ~ Afl.O sin (wt) + 7-0 sin (2ut) + 2.5 sin (3wt) 
x y z 

+ 15*0 sin (5 « 7wt) + 12.5 sin (6.6wt)3 in newtons ( 62 ) 

T = T = T = 0.3^5 F in newton meters (63) 

x y z x 


31 


VEHICLE DYNAMICS 


IMAGE POSITION AT 


FINE GUIDANCE SENSOR 


Figure 3"1: Three-Axis Control Simulation 




















t ..... 


ACTUATOR & SHOCK MOUNT VEHICLE DYNAMICS OUTPUT CALCULATIONS 



REPEAT AT EACH SPIN SPEED 


IMAGE DISPLACEMENT AT THE F/24 FOCAL PLANE [6] = [PHES] [MT] [^[ASM] [F^] 
Figure 3-2: Three-Axis Vibration Analysis Program 








, and a is the spin speed in radians per second. 


where A = 5-07 x 10 ^ ^ 

This RW vibration signature thus includes three-axis forces and torques, 
which are applied to the shock mount. The shock mount dynamics are represented 
by transfer functions for each of the six degrees of freedom of the shock 
mount. The transfer functions for the three translational degrees of free- 
dom are independent; however, the transfer functions for the rotational 
degrees of freedom are coupled by the gyroscopic effects of rotor angular 
momentum. A complex linear model of the shock mount transmi ss i bi ! i ty 
characteristics is included. Output forces and torques from the shock mount 
are applied to the structural dynamic model. 

As shown in Figure 3-2 a maximum of fifty normal flexible modes may be used 
to represent the structural dynamics. The mode transfer function matrix, 

[MT] , represents the response amplitude of each mode at the driven frequency. 
The matrix is used to convert the applied excitations to generalized 

forces. The steady-state generalized coordinate amplitudes, which are the 
result of the structural dynamic calculation, are converted into image 
displacements at the f/24 focal plane by the optics coefficient matrix, 

[PHESj . This calculation produces the steady-state image motion amplitude 
at the f/2b focal plane in three translational directions due to each of 
the five excitation frequencies defined by Equations (62) and (63) cor- 
responding to spin speed m. The response of the image plane in each 
direction is the root-sum-square of the contributions due to the five excita- 
tion frequencies. This computation procedure is repeated for a large 
number of discrete frequencies within the range of permissible rotor spin 
speeds. The entire procedure is summarized by the equation at the bottom 
of Figure 3“2. 

For the control system under study the sensor for attitude is the fine 
guidance sensor which uses tight from the main optics. The image at the 
fine guidance sensor Is displaced, not only by rigid-body rotations of the 
entire spacecraft, but also by flexible body displacements of any of the 
elements in the optics chain. For example, a rotation of the primary mirror 
about the Z axis will cause the image at the fine guidance sensor to be 
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displaced in the Y direction. In general, the image displacement in the Y 
and Z directions can be shown to be linear functions of the translations 
and rotations of the primary mi rror, secondary mirror, and fine guidance 
sensor. The translations and rotations are physical coordinates of the 
system which can be obtained by multiplying rows of the eigenvector matrix 
times the generalized coordinates for the modes. The linear functional 
relationships between the three translations of the image plane and the 
motions of the image train components are expressed by the optical amplifica- 
tion matrix previously described in Section 2.2.2. Since the fine 

guidance sensor is located at the f/2A focus, these image displacements 
are taken to be the same as image displacements at the scientific instru- 
ments. The same optical amplification matrix is used in both DTACS and VAP . 

3.2 Results 

The postprocessor methodology was applied to two different LST structural 
models using DTACS and VAP. LST Model 1 is a basic finite-element model 
having 327 dynamic degrees of freedom. The effects of structural (material) 
damping are represented by using an equivalent modal viscous .damping ratio 
(?) of 0.0005 for all flexible modes. LST Model 2 is the same basic finite- 
element model modified by the addition of Voigt joint damping models at 26 
selected locations throughout the structure. The preprocessor methodology 
was used for some of the Voigt damping models. The effects of structural 
damping are represented by adding ? = 0.0005 material damping for all 
flexible modes to the coupled modal damping matrix resulting from the 
discrete Voigt damping models. Both LST structural models are described 
in detail in Appendix I. 

The postprocessor methodology was applied in selecting the critical modes 
of LST Model 1 for DTACS and VAP and comparing these mode orderings with 
those obtained by conventional techniques. The mode ordering in Table 3"1 
in the column labeled DTACS 1A is determined using the postprocessor to 
rank modes for LST Model 1 according to Equation (A5) as modified by the 
importance measure shown in Figure 3 _ 3- The mode ordering labeled DTACS IB 
is determined by ranking modes for LST Model 1 according to the following 
equation as modified by the importance measure of Figure 3“3: 
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Table 3-1: Critical Mode Ordering for 

Control Simulation (DTACS) 



8 




IMPORTANCE MEASURE 



MODE FREQUENCY , Hz 

Figure 3 ~ 3 - Importance Measure for Control Simulation 
(DTACS) Mode Selection 
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P . ‘P 

P( r s) - ijJ- 


where 


P . 

r, j 

<f> . 

s. J 

M. 

J 


t h 

Is the j mode shape for a reaction wheel rotation, 

is the j mode for a fine guidance sensor translation, 

is the j *'* 1 generalized mass. 


A comparison of these two orderings shows that the conventional ordering 
technique omits three of the eight critical modes identified by the post- 
processor. The results of using these modes in a low-frequency control 
simulation are shown in Figure 3"^- This plot traces the motion of the image 
in the YZ plane during the simulation. Since the modes identified by both 
techniques are the major contributors to the image motion, the postprocessor 
methodology and the conventional techn i ques . a re equivalent for this data set. 


The mode ordering in Table 3“2 in the column labeled VAP 1A is determined 
using the postprocessor to rank modes for LST Model 1 according to Equations 
(^ 6 ) through (^ 9 ) with the following equation for applied sinusoidal forces 
and torques: 

F « J = 0.2 (. ~ ) K7 for f > 10 (65) 

where f is frequency in Hz. 


The mode ordering labeled VAP IB is determined by again ranking modes 
according to Equation ( 6 A) . A comparison of these two orderings shows that 
the conventional ordering technique omits 17 of the 20 critical modes 
identified by the postprocessor. The results of using these modes in a 
h i gher- frequency vibration analysis with LST Model 1 are shown in Figures 
3-5 .and 3-6 for ordering 1A and in Figures 3~7 and 3-8 for ordering IB. 

The preprocessor methodology was applied in generating LST Model 2 with 
discrete damping components. Figure 3"9 is a plot of the image motion trace 
from DTACS using LST Model 2. Table 3‘1 indicates that the postprocessor 
orderings for DTACS 1A and DTACS 2 are essentially identical. A comparison 
of Figure 3-9 with Figure indicates that the image motions for the two 
LST models are nominally identical, despite the fact that the damping of the 
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Table 3-2: Critical Mode Ordering for 

Vibration Simulation (VAP) 


Rank 

Mode Number 


VAP 1A 

VAP IB 

VAP 2 

1 

106 

71 

95 

2 

98 

82 

105 

3 

i04 

70 

100 

4 

105 

63 

104 

5 

103 

75 

50 

6 

95 

83 

106 

7 

97 

91 

82 

8 

24 

58 

24 

9 

23 

62 

51 

10 

98 

96 

23 

1 1 

102 

86 

96 

12 

50 

59 

97 

13 

51 

14 

84 

14 

82 

79 

70 

15 

34 

74 

33 

16 

33 

78 

103 

17 

20 

69 

34 

18 

19 

67 

98 

19 

84 

97 

26 

20 

101 

105 

83 
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critical )ow-f requency modes increased an order of magnitude for LST Model 
2. The increased modal damping does not significantly affecc the results 
since the control loop used in both cases was designed to be stable for the 
lower damping. The mode damping impacts the control system design by 
limiting options for solving other problems, such as gravity-gradient torque 
rejection, rather than appearing as a difference in mode amplitude in the 
time-history trace of Figure 3"9- for the VAP sinusoidal vibration simula- 
tion, on the other hai.d, the modal damping effects are very significant. 

Table 3~2 indicates that the postprocessor orderings for VAP 1A and VAP 2 
are very similar. Comparisons of Figure 3“ 1 0 with Figure 3“5 and Figure 3"11 
with Figure 3'6 indicate noticeable reductions in response amplitudes due to 
the increase in modal damping from LST Model 1 to LST Model 2. 

The data of LST Model 2 was used with the methodology described in Section 
2.2.3 to assess the significance of damping (velocity) coupling among the 
normal modes. The measure used to assess the degree of coupling is the 
ratio of coupled response to uncoupled response defined by Equation (61). 

For the 20 most critical modes listed in the VAP 2 ordering of Table 3“2, 
the maximum assessment ratio is 1.024. For all ICO inodes, the minimum 
assessment ratio is 0.459 for the 68^ mode. These data indicate that modal 
velocity coupling is a potentially significant effect for high-accuracy 
structural dynamic analysis. 


46 


rneourucr -mz 
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4.0 CONCLUSIONS AND RECOMMENDATIONS 

Methodology developed to improve structural joint modeling for distributed 
damping and to select critical structural modes for subsequent analytical 
studies has been successfully demonstrated, The NASTRAN viscous damping 
capability is adequate to represent the general characteristics of localized 
damping in spacecraft structures similar to LST . The preprocessor computer 
program automatically generates NASTRAN BULK DATA cards required for a 
specific class of Voigt joint damping models. The postprocessor methodology 
is sufficiently general to select critical modes for a broad class of sub- 
sequent analytical studies. LST studies indicate that modal velocity 
coupling resulting from damping in discrete structural joints has a poten- 
tially significant affect on dynamic responses. 

Recommendations for further work in this area include the following: 

a. modify the preprocessor to generate NASTRAN data for joint 
gridpoints in cylindrical coordinate systems, 

b. modify the postprocessor to select critical resonances from 
complex admittance matrices for specified input and response 
freedoms ; 

c. study the effects of distributed damping on other types of 
aerospace structures. 
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APPENDIX I 


LST STRUCTURAL MODEL 


Introduct ion 

A basic NASTRAN structural dynamic model of an Orbiting Telescope System 
having an aperture of 1.8 meters was developed as part of a Boeing- 
sponsored research task.'' This finite-element model was designated LST 
Model 1. The basic model was modified by incorporating Voigt damping 
models at 26 selected joints throughout the structure. The additional 
NASTRAN input was generated part'y by the preprocessor. This modified 
finite-element model, which includes distributed damping, was designated 
LST Model 2. This appendix presents details of the basic structural 
model, properties of the added Voigt joint models, and dynamic character- 
istics including the coupled modal damping matrix for the modified struc- 
tura 1 mode 1 . 

Basic LST Model 1 


The basic structural dynamics model includes detailed modeling of the 
Support Systems Module (SSM) , the Orbital Telescope Assembly/Science 
Instruments (OTA/Sl) and four deployed appendages. Table f-1 shows the 
detailed breakdown into numbers of gridpoints, structural elements, and 
dynamic degrees of freedom for the various substructures making up the com- 
plete structural dynamic model. The grid geometry and some of the element 
connections and gridpoint ident i f icat ions for the SSM and OTA/SI structural 
dynamic models are shown in Figures I~1 and 1-2, respectively. 

The SSM model, shown in Figure 1-1, consists of the aft shell, the equipment 
section including reaction wheels and interface points, the forward shell, 
and appendages. The aft shell is modeled with coarse-grid plate elements 
as suggested by Figure I - 1 . Four ring stiffeners, three on the cylinder and 
one around the access porthole on the aft end, are modeled with BAR elements. 
The shell mass is lumped onto the three rings of the cylinder, four places 
each ring. The forward end of the aft shell is connected to the smaller 
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Table 1-1: Basic Structural Dynamic Model Description 


No. of 

No. of No. of Structural Elements Dynamic 


Substructure 

Gridpoints* 

Plate 

Bar 

Scalar Spring 

D.O.F. 

SSM Aft Shell ' 

49 

45 

32’ . 


24 

SSM Equip. Sect. 





54 

Inner Shell 

75 •- 

60 




Ring Frames 



45 



Longerons 


• 

60 



Reaction Wheels 

4 


16 


24 

Shuttle Attach. 

4 


8 



Fwd SSM Shell 

12 


11 


33 

HGA 

12 


10 

12 

24 

Solar Arrays 

20 


1C 

12 

48 

OTA/ SI -SSM 






Interface & Backup 

6 


9 

6 


Metering Truss 

32 


80 


48 

Secondary Mirror 






& Support 

13 


12 


6 

Primary Mirror 






& Support 

40 


53 


42 

Focal Plane Struct. 

19 


48 


24 

SI 

1 


1 




287 

105 

403 

30 

327 


^Permanent SPC Gridpoints Excluded 






ECONDARY 


IRROR ® 

no) ^ 



SUPPORT 

STRUCTURE GYROS 

FGS 

ST 




diameter inner shell of the equipment section through multipoint constraint 
equations. The two aft rings are constrained to the same displacements as 
the central gridpoints in order to reduce the number of dynamic degrees of 
freedom. 

The equipment section inner sh^ll is modeled with 60 plate elements as shown 
In Figure 1 - 1 . The equipment bays are formed by three large external ring 
frames and 15 longerons. These rings and longerons, not shown in the figure, 
are modeled with 105 BAR elements offset radially approximately one-half the 
bay depth. Bay cover plates are assumed non-structuro 1 . SSM equipment and 
structural mass is lumped onto gridpoints torming the three ring frames. 

The forward gridpoints of the SSM equipmenc section are connected to the 
central gridpolnt through multipoint constraint equations. Reaction wheels, 
located in bays 7 and 11, are each supported by four BAR elements attached 
to the corners of the forward and aft comportments of these bays as shown in 
Figure 1-1. The four gridpoints representing the reaction wheels have six 
dynamic degrees of freedom each. The three SSM interface gridpoints are 
each supported by two stiff BAR elements which distribute the interface loads 
to the aft and center ring frames at the intersection with the nearest 
longeron. These BAR elements are not shown in Figure 1-1. 

The forward shell is modeled as a beam consisting of 11 BAR elements 
cantilevered from the central gridpoint of the forward end of the equipment 
section. The mass is lumped on 11 gridpnints. The forward aperture door 
mass is offset from the forward gridpoint. Modeling of this shell as a beam 
is reasonable because it behaves as a beam in the frequency band of interest. 

The fundamental cantilever beam bending frequency of this shell is approximately 

it5 Hz. 

The deployed high gain antennas (HGA) and solar arrays are modeled as beams 
consisting of 5 and ? BAR elements each, respectively. The HGA BAR element 
properties are the same in both planes; rotary inertias are neglected, 
eliminating torsion modes. The solar array BAR elements are much stiffer in 
the in-plane bending direction, and rotary inertias are included. The bases 
of the appendages are connected to the forward end of the SSM equipment section 
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with 3 rotational and 3 translational scalar spring elements each. The 
spring rates are computed to give approximately 1 Hz flapping frequencies 
and 20 Hz shear frequencies. The torsion spring rates are the same as the 
other rotation spring rates, resulting in higher frequencies in rotation 
about the solar panel axes than in flapping. 

The OTA/SI model, shown In Figure 1-2, consists of the metering truss 
including the secondary mirror, the primary support structure including 
the primary mirror and interface flexures, and the focal plane structure 
inc ling the science instruments. The graph i te/enoxy metering truss is 
modeled with BAR elements as shown in Figure 1-2. The section properties 
of the truss elements account for the unique laminate character i st ics of 
the graphite/epoxy tubes. The stiffness of the baffling shell is neglected. 
Hass representing the truss and the baffling shell is lumped onto the second 
and fourth rings of the truss, eight masses per ring. The secondary mirror 
is supported by four radial graphite/epoxy beams, each modeled with three 
BAR elements. The secondary mirror gridpoint, having six degrees of free- 
dom, is connected to the four support points by multipoint constraint 
equations . 

The primary support structure consists of six radial beams connecting inner 
and outer rings as shown in Figure 1-2. These beams and rings are modeled 
with A2 BAR elements. The metering truss is connected to the stiff outer 
ring with BAR's at 8 points which represent the eight fittings. The three 
primary mirror support gridpoints are connected to three of the radial beams 
by three axial bar elements. These three gridpoints are connected to the 
central primary mirror gridpoint through multipoint constraint equations. 

The mirror mass is lumped onto this central gridpoint which has six dynamic 
degrees of freedom. The mass of the primary support structure is lumped onto 
the outer and inner rings, six. places each ring. The focal plane support and 
mirror support members are connected to the same radial members, which are 
located 60° of angular rotation away from the SSM interface flexure support 
points. Tiie three interface flexures are each modeled by two scalar spring 
elements, one providing axial stiffness and the other providing tangential 
stiffness. These scalar elements connect the SSM interface gridpoints 
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to three stiff BAR elements extending radially outward from the OTA/51 
prtmary support ring as shown in Figure \ ~ 2 . 

The focal plane structure consists of two hexagonal rings connected by six 
axial and six diagonal truss members. This assembly is supported from three 
points on the primary support ring by nine truss members. The three fine 
guidance sensors are each supported from the focal plane structure by four 
BAR elements. The star tracker and two gyro sensors are supported by single 
stiff BAR elements from the primary support ring. The six gridpoints on 
the aft hexagonal ring of the focal plane structure are connected to a 
centra) gridpolnt by multipoint constraint equations. This central grid- 
point has six dynamic degrees of freedom. A single gridpolnt located aft 
of the focal plane is used to represent the science instruments. The mass 
of the SI and cruciform beam support is lumped at this gridpoint. A rigid 
link (multi-point constraint) connects the aft ring gridpoint to the SI 
gridpoint. 

Structural Joint Models and Damping 

For the modified 1ST model, structural joint damping is included at 26 
locations throughout the LST structure. Some joints are incorporated using 
the preprocessor and others are added manually. The manual data input was 
for joints in the basic structural model which were modeled using elements 
other than BARS or RODS, Voigt models were added at the appendage deploy- 
ment hinges, the star tracker support, the metering truss supports, the 
OTA/SSM interface flexures, the SI focal plane structure supports, and the 
SSH forward shell support. The effects of material damping were included 
by adding an equivalent modal viscous damping ratio (c) of 0.0005 for all 
flexible modes to the modal damping matrix corresponding to the Voigt joint 
models. This value is an average determined from a survey of material damp- 
ing values for aluminum and steel reported in Reference 5 • 

The deployment hinges for the four appendages (two high-gain antennas and 
two solar arrays) in the basic LST model were idealized using scalar spring 
(ELAS) elements. The Voigt models were generated for the modified l <:T 
model by add ing DAMP 1 elements in parallel with these ELAS elements to pro- 
vide joint damping in three rotational degrees of freedom. The DAMP 1 damp- 
ing constant was calculated to provide a damping ratio (c = C/C^) of 0.005 
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for the first cantilever bending modes. This value was obtained from Lest 
data obtained during a modal survey test of a flight-quality solar array 
for the Mariner Venus/Mercury spacecraft. The decay record suggested that, 
while damping increased with amplitude for large amplitudes, damping tended 
toward the asymptotic value of 0.005 for small amplitudes. 

Joint damping characteristics for the star tracker, which is cantilevered 
from the primary support ring, were also input manually. Scalar damping 
elements (DAMP 1 ) were used to provide damping in the three rotational 
directions. The damping constant was chosen to provide a damping ratio of 
0,005 for its first cantilever bending mode. Mo damping for the two rate gyros 
was provided because their cantilever frequency is well beyond the frequency 
range of i n teres t . 

Damping in the eight metering truss/primary mirror support ring fittings 
was modeled using scalar damping (DAMP!) elements in the axial direction only. 
Damping constraints were established, using a NASTRAN model of the canti- 
levered metering truss, such that the damping ratio (c) is 0.001 for the 
first cantilever bending mode. This value is based on unpublished decay 
data obtained from a test, performed at NASA/Goddard, on a welded titanium 
metering truss. 

Damping in the 0TA/SSM interface flexures was modeled using axial scalar damp- 
ing elements in parallel with the axial scalar spring components. Damping 
constraints were determined by calculating the generalized damping necessary 
to provide a damping ratio of 0.0005 in the first cantilever mode of the 
OTA/ SI . 

The preprocessor was used to incorporate Voigt structural joint models in 
the nine BAR elements supporting the SI focal plane structure. The nine 
VISC elements, with only rotational damping components, were defined at the 
three gridpoints where the SI connects to the primary support ring. The 
damping value of the cantilevered SI substructure was estimated to be 
intermediate between the values used for the metering truss (? = 0.00!) and 
those used for the four appendages ( r, = 0.005)* Therefore the damping values 
used in these joints were chosen such that the damping ratio of the first 
mode is 0.003 when the SI substructure is cantilevered at the three attach- 
ment points. 
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The preprocessor was also used to incorporate a structural joint at the base 
of theSSM forward shell. Damping constants used were based on the cantilevered 
rotations of the shell and were calculated to give a damping ratio of 0.001 
for its first ca' tilever bending mode. This value was chosen by assuming 
that the damping in the forward shell is approximately the same as the 
damping in the metering truss. 

Dynamic Characteristics 

Free-free modes, frequencies, generalized masses and the coupled modal 
damping matrix were determined using NASTRAN. Modal frequencies and general- 
ized masses are shown in Table 1-2 for the first 100 flexible modes. The 
lowest frequency mode involving motion of the OTA/SI relative to the SSM 
is an 0TA/S1 rocking mode at 11.1 Hz. All lower frequencies are the various 
appendage modes. 

Mode shapes at selected points on the structure, are given in Table I “3 for 
the first 100 flexible modes. The locations for which mode shapes are listed 
are as fol lows : 


gr i dpoi n t locat ion 


10 

OTA secondary mirror 


151 

OTA primary mirror 


175 



195 

j 0TA/SSM interface flexure 

: s 

215 



32 ! , 
322 1 

| rate gyro sensors 

i 


331 



332 

[ fine guidance sensors 


333 

! 


3^0 

star tracker 


351 

SI focal plane structure 

aft ring 

400 

SI equipment centroid 


801 

forward shell attachment 

point 

811 

tip of forwa rd shell 
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Table 1-2: 1ST Modal Frequencies aid Generalized Masses 
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Table 1-3: 1ST 
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Table 1-3: _LST Mode Shapes (Con tin ued! 
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0.25454E-06 

. -0.16034E-04 

-0.28520E-04 

311- 

0. 424 91E-02 

- -0.13 393 E-03 • 

0.126 73 E-03 

— 0. 3000 1 E-06 

0.161C5E-G4 

■ — 0.2G668E-04 

1106 

-0.97091 f 00 

— 0. 12328E— 01 

0. 1 7979E-04 

0.47855E-02 

. -0.3 768 7 E OO 

—0 .23 520E-04 

1156 

-0 . 1 0000 E 01 

-0.12832E-01 

0 . 1 60 57E-04 

-0. 49805E-02 

0.3681 3E 00 

—0. 28 763E-04 

1210 - 

0. 12377F 00 

0. 5445 7E-04 - 

-0.17533 E-03 

0.34891 £-04 

0.17479 E-04 

-0. 190 3 2F-01 

1310 

0.1 15 10E 00 

O.54450E-C4 

-0. 14777F-03 

0. 29 759E-04 

-0.17331 E-04 

0.18 406E— 01 

1501 

0 .42045 E-02 

0.87623 E-04 

-0. 12 752E-05 

0.37 50 JE— 06 

-0. 1603 IE-04 

-0. 2860CE-04 

1302 

0. 42044E-02 

0.651 13E-04 

0.1 1409 E-04 

0 .3300 2 F -06 

- -0.15966E-04 

-0.23475E— 04 

1503 

0.427 15 E-02 

0.078 40t— 04 

— 0 .64373E— C6 

0. 31 507E-06 

-0. 16103E-04 

—0.28 544F-04 

1504 

0.427 15E-02 

0.65380E-04 

0.12028E-04 

0.291 67E-0 6 

-0.1 5969E-04 

-0. 28739E-04 


MODE NUMBER 10 


GR ID 

T 1 

T 2 

T3 

Rl 

R2 

ft 3 

10 

0.47983E— 04 

— 0.77031E-02 

— 0.06 330E— 04 

-0. 20204E-04 

0.17419E-G4 

-0.26872E-03 

151 

- 0.479 75E-04 — 

-0.63491E-02 

0.435366-06 

— —0 .20092 E-04 

0 . 17360E-04 

— -0. 2607 IE-03 

175 

0.9 1924E-05 

0.6 172UE-02 

0. 70362E-C4 

— 0. 25747E— 03 

-0. 171 50E-04 

-0.33916E-04 

.195 

0.53682E-02 

—0.31 329 E— 02 

—0.263 1 LE-03 

0. 11 330E-03 

0.24 I24E-03 

-0. 13849E-04 

215 

--0.53764E-02 — • 

-0. 31 183F-02 

.... 0. 33649E-03 

— 0. 14333E-03 

— -0.22382E-03 

— —0.141 1 3E-04 

321 

-0. 1265 l E-03 

-0.61379E-02 

0.26507E-04 

-0. 20955E-04 

0.21 025E-C4 

— 0.25963E-03 

322 

0.247436-03 

-0.61377F-02 

—0.3 1468E-05 

— 0.204B8E-04 

0.1394 IE-04 

- 0. 2,590 4E- 03 

..... .... Ill 

- — n l 1 0 6 iF— 0 3- 

-0.60539F-02 

-0.606466-02 

- 0. 3C940E-C4 

0. 12629E-04 

-0. 203376-04 
-0. 2003 IE-04 

0.17269E-04 

0. 1 72 5 IE -04 

-0.259 59E-03 

"JX . J J l 

332 

V • 1 l U J Jt. W 7 

0. 118106-03 

-0. 25997E-03 

333 

0. 1 3635E-03 

-0.604 3 2 E-02 

0 . 1 2o62 F-04 

-0. 200576-04 

0.16931E-04 

-0.259 77C- 03 

340 

- 0.256 78 E-04 

— O.fcO 74 2E-02 

- 0. 1 8639E-04 

-- -0. 18874E-04 

0. 1 7522E-04 

- -0.26887E-03 

351 

0. 479 75E-04 

-0.6001 IE-02 

0.222 C9E-04 

-0.20 141 E-04 

0.17255E-04 

—0. 25999E-03 

400 . 

0.479 75E-04 

-0.57040E-02 

0.4 1 9 32E-04 

- 0. 2014 IE-04 

0. 17255E-04 

-0.25999E-03 

Q 0 1 

- 0.4 7907 F -04 -- 

-0.66116 E-02 
-0.04299F-C2 

■ -.-0. 1B074F-04 

. -0.20 135t-04 

0. 1731 IE-04 

-0.267726-03 

811 

0.479 L5F-Q4 

-0. 13599E-C3 

-0. 201926-04 

0.1733 7C-04 

-0.26929E-03 

1106 

-0.16756E-01 

0.977726 00 

-0. 18920E-04 

-0.38C4 16 00 

-0.65032E-02 

-0. 26 7 72F-03 

’ 1 56 

0* 7 1 6 75E ~ 02 . - « 

O.IOOOOE 01 
— 0.66295F-02 

.-0.243646-04 

_ 0. 33904 E 00 

- 0.20044E-02 

. -0. 26 772E- 03 

1210 

0.44154E-01 

0. 1C956E-C2 

0. 206566-03 

0.186426-04 

-0.72675E-02 

1310 

-0. 41323E-01 

-0.662956-02 

-0.7 608 6 F-0 3 

0. 13944F-03 

0. 18676C-C4 

—0. 681 34E-02 

1501 

-0. 155B8E-03 

-0. 62731 E-02 

— 0. 1 9443E-04 

- -0. 1976 3E-04 

0 . 1 841 2E-04 

-0.26496F-03 

1502 

-0.1 56 07 E-03 

—0.64 3 1 9E-02 

0.530356-05 

-0. 1966BC-04 

0.18 533E-C4 

-0.26501 E-0 3 

1503 

0.4C073F-03 

-0.6281 5 F-02 

-0 .24869 F-04 

-0. 193576-04 

0.1655CC-C4 

-0. 26521C-03 

1504 

- 0.400B9E-03 

-0. L4904E-02 

-O.37B90C-C4 

-0.1 964 9 E-04 

0 . 162d6 E-04 

-0.264766-03 



- f 

'W 




. 


n 


Table 

I -3-. LST Mode 

Shapes, _(Cpnt 


i 

MODE NUMBER 11 

/.n » ft T 9 





— uh i ij- 
10 

0 .14 148E-03 

0. 10952E— 03 

-0. 185386-01 



151 

0.142 12E-03 

0.287486-04 

— 0 .1 1742E— 03 

© © 



175 

0. 166996—02 

— 0. 11020E-03 

- 0.48175F-02 

SI 


195 

-0.85583 E— 03 

—0 . 15500 E— 02 

-0.2141 46— C 2 

* 

215 

-0. 83336F-03 

0. 13679E-02 

-0 . 22324E-02 

O fcj 


321 

0. 277716-02 

0. 57 1 12E-04 - 

— 0. 24428E-C2- 



322 

0.273 1 5E-U2 

0.64 107E-04 

O.23345E-02 



331 

0. 161446-03 

-0. 505776-05 

0. 18J02F— 02 

& 


332 

0.179636-02 

— 0 . 44674 E— 04 

0.37615E-C2 



333 

0.206136-02 

0.347236-04 

0 .37614 6—02 



340 

-0.445446-02 

-0. 100SIE-03 

0.3 7901E-02 

5 ® 


351 

0. 14 190t— 03 

0.11 435 F-04 • 

— 0. 452686-02 


i 

400 

0. 14L98F-03 

-0. 47929E-04 

0. 07O32F--O2 


801 

0.141 65 E-0 3 

0 .625236-04 

-0. 359756-02 


, € 

— mi 

0.141666-03 

- 0.27633F-03 

-0.281866-01 


* 

1106 

-0.100006 01 

—0 .2527 2E-0 1 

— 0.40073E-C2 


c 

•» 

1156 

0.973256 00- 

0.153606-01 

-0.402526-02 


" 

— 12 10 

-0.959836-01 

— 0. 62934E-04 

— 0.371 45F-01 


i 

1310 

0.103136-01 

0.62 7 4-2E-0 4 

0. 30549E-0 1 



1501 

0.47385F-02 

0. 12019E-03 

0. 326156-03 


. 

— 1502 

0.473 75E- 02 

0. 14489E-03 

■ — 0. 25 1 JBE-02 



1503 

0.315 50 F-02 

0.89 10 5 E— 04 

. 0.1671 1E-C3 

CTd 


1504 

0.3154 8E-02 

0. 11411E-03 

— 0. 26730 E-02 


to 


wuoe NUMBER 12 

GRID Tl T2 T3 

10 -0.2O183E-OI 0.4B730E-04 0.74601E-03 

I51 —0.201 006-01 " — 0. 1 1 72 2E-05 — —0. 331306-05 

175 -0.3 1667E-04 0.19396E-04 -0.20340E-C1 

.195 0. 398906-04 0.77040E-04 -0.20044E-01 

21 5 0 .293 56E-04 0. 563466-04 - -0. 20066E-01 

32-1 -0.202 74 p— 01 -0. 13066E-04 -0.11319E-C3 

322 -0.20289E-01 -0. 17686F-04 -O.9B355E-04 

331 — — -0.20175E-01 - -0.U834E-04 -0.16948E-03 

332 -0.20105E-01 -0.62177F-05 -0.159356-03 

333 —0.202 £36-0 1 -0. 17351E-C4 -0.159701-03 

340 0. 19938 E-0 1 — 0.14370E-05 - -0.16160E-C3 

351 -0.201 0 IE-01 — 0. 1 3029E— 04 -0.19341F-03 

400 , -0.201816-01 -0.25222E-04 -G.3o422C-03 

801 — 0 .2 0 1 4 5E-0 1 — 0. 94O63F-05 - 0.15531E-03 

81 1 -0 .20 146 E-0 1 0. 7778 9E-04 0. 11510E-G2 

1106 0.25310E 00 0.34978E-03 0.1D572E-03 

— 1156 'J.239 90E 00 0. 576986-03 «• O.15310E-O3 

1210 0. 10000E 01 0.94259C-05 -0.12246E-02 

1310 0.55486F 00 0.94328F-05 -0.60665E-03 

1501 0 .203 24 E-0 1 0. 14929F-04 0. 27596E-C4 

1 502 -0.20324 E-01 -0 . 7 1 0 34F -0 5 0 . d 02 78 E- 04 

1503 -0.202B3E-01 -u. 11034E-04 -0.57355E-05 

—— 1504 0.202E 3E-0 1 -0.J5499E-C5 O.11C10C-C3 





nue d) t 


Rl R2 

— 0. 753 16E-04 0.36437E— 02 

-0.752066-04 0.36492E-02" 

-- 0.31 706E-04 0 .358 146-02 — 

-0. 31823F-02 0.17657E-02 

0.31506E-02 0. 18202E-Q2 

0.79432F-04 0.36206E-02 — 

— 0. 71 1 58E— 04 0. 362 1 IE-02 

-0.75122E-04 0.36539E-02 

-0. 75573E-04 — 0.36533E-02 - 
— 0.75033E-04 0.36544E-02 

-0.73305E-04 0.36575E-C2 

0. 75233E-04 0.36539E-C2 - 

-0.75233E-04 0.36539E-02 

-0.75191E-04 , 0. 36055E -02 

— 0.76430F-04 0 .36 104E-02 ~ 

0.98306E-02 -0.38841E 00 

0 . 614696-02 -0.37795E 00 

— 0.74323E-02 0.309 396-02 - 

-0.62010E-02 0.33939E-C2 

— 0. 75021 E— 04 0.36081 F— 02 

-0. 74857E-04 - 0.36077E-02 - 

—0.75 177F-04 0.36081E-0Z 

-0.75610E-04 Q.36O756-02 



R3 

0.31829 E-0 4 
0.3181 6E-04 

•O.75315E-04 

■0. 69 1 42F— 04 
■0.81 1296-04 

O. 52879E-04 

0. 101 1 2F-04 
0 . 3075 IE- 04 

0.31691E-04 

0. 317156-04 
0.31624E-04 

0.31925E-04 

0. 31925F.-04 
0. 316046-04 

0. 31650E-04 

0. 31 £j04E-04 
0. 31B44E-04 

0.1U311F-03 

0. 17650E-02 
0. 31394E- 04 

0. 3198 3E-04 

0. 31863E-04 ■ 

0. 31 1366-04 


R 1 R2 R3 

0.10328E— 04 — 0. 14830E— 03 0.98568E-05 

— 0.102906-04 0.14942E-03 - 0.99612F-05 

0. 99747E-05 0.97930E-04 0.10304E-04 

0 .12 422 E-03 -0. 128846-03 0.10064E-04 

0. 13428F— 03 0.1 12O0E-03 0. 10560E-04 

0. 14546E— 04 -0.14294E-C3 -0.19143E-05 

0.607 66 E-0 5 — 0 . 1 430 IE-03 0.21888E-04 

— 0. 10242E-04 •— -0. 14939E-03 — 0.10375E-04 

0. 10 2 70F-O4 -0. 14578E-C3 0.98359E-05 

O.IO206E-O4 -0 . 1 4920 E-03 0.97681E-05 

■- - 0. 10365E-04 0. 151&5E-03 -- 0.S7451E-05 

0. 19 522F— 04 -0.1494 5 E-03 0. 996806-05 

0.105226-04 -0. 149456-03 0.99630E-05 

— 0.1031 16-04 ■ -0.147 19 E-0 3 — 0.97608E-05 . — 

0. 103666-04 -0.14740E-03 0.10443E-04 

— 0. 13t93E-03 0. 10571E 00 0.978806-05 

-0. 231946-03 -0.100456 00 - 0.985 18E-05 

-0.25182E-03 -0. I 6096E-C3 -0.16935EC0 

0 . I 34 44 E— 0 3 -0.1 59o0 E-03 0. 16849F 00 

0. 9055oF-05 0.147726-03 — G.99100E-05 -■ 

0.10C81E-04 -0.148C5F-03 0.92456F-C5 

0 . 10 1 52 F -04 -0 . 1 472 1 E-0 3 0. 561376-05 

0. 10327E-04 — 0. 14 782 E-03 0.10634E-04 


Moor* BuHnm* ornw. If*. *w 


T able I -3: 1ST Mode shapes (Continued), 

MODE NUMBER 13 





^3 

^ . , . . _ . p J 


^2 

R3 - 

10 

J 

— 0. 28377E— 03 

, _ 2 ... - 

-0.72836 E-01 

0.27097E-03 

-0. 13274E-03 


— 0. 53684E-04 

—0. 14701E-0 l 

151 

-0.28371E-03 

0.15082E-02 

—0 .2 l 553E-06 

—0 . 13286E— 03 


— 0.52628E-04 

-0. 1473 IE-01 

• 175 — 

0.2775SE— 04 

-~0.89318E-02 

0. 35315E-03- 

0. 14761 F-01 

— 

0 .53385 E— 04 

0.91887E-04 

195 

—0.75951 F— 02 

0.42321E-02 

-0. 16558E— 01 

0.74204E-02 


0. 1Z454E-01 

-0. 15043E-03 

215 

0.762 2 7E-02 

0. 41854E-G2 

0.1 6061 E-OL 

0.73379E-02 


-0.12509E-01 

—0.1 5 10 8E-0 3 

321 — 

0. 109 14E-0 l 

0. U726E-01 

— 0-4175 7E-C4 

— -0. 12139E-03 


— 0. 132 19P-03 

— — 0. 147 57 E— 01 

322 

0.10269E-01 

0.11726E-01 

-0 . 1 173 5 E— 03 

-0. U977E-03 


G.22357E-C4 

-0.14756E-01 

331 

-0.927 78E-02 

0 . 1724 IF-Ol 

0.20967E-04 

-0. 13 388 E-03 


—0.519 15 £-04 

-0. 14753E-01 

332 - 

0.42410E-02 

0.1717 IE-01 

-0.99583F-C4 

- -0. 13194E-03 


-0. 56433E-04 

0. I4756E-Q l 

333 

0.41855E-02 

0. 1731 1 E-Ol 

-0.99664E-04 

—0 . 13 107E-03 


—0.56729E-04 

-0. 1475 IE-01 

340 

-0.215 UE-0 3 

0. 1698 IE-01 

— 0.58042E— 04 

-0. 135 7 IP -03 


-O.55052E-04 

-0.14576E-01 

% 5 l 

0.283 78E-03 

0.20239E— 01 

0.70274E-04 - 

0 . 13 2 29 E-0 3 


-0.5247 5E-C4 

- — 0. 14754E— 01 

400 

-0 . 283 78 E- 03 

0. 37 102E-01 

— 0. 1 302 5E-C3 

-0. 13229E-03 


-0.524 75E-04 

-0. 14754E-01 

801 

-0.28329 E-03 

— 0.14120E-01 

0.57872E-C4 

-0. 13322E-03 


-0. 5381 CE-04 

-0. 1451 3E-01 

... 811 

0.28293E-03 

-0.1123 IE GO 

0.421 02 E-03 

- -0.13321 E-03 

1 

-0.53374E-04 

-0.14536E-01 

1106 

0 .29745F-02 

0. 84373E-0 l 

0.58036E-C4 

-0. 3801 8E-01 


0. 1 28 77E-02 

-0.145 1 3E-0 1 

1156 

-0.20825E-01 

0.90400E-01 

0.26194E-04 

0.40406r-01 


0.93057E-02 

-0. 14513E-01 

1210 

0.99251E 00 

0. 14 l 65E-01 

0.266 1 a E-OZ 

— • O.50864E— 03 

— 

—0.577 38E-04 

0.18764E 00 

1310 

0 . 10000 E 01 

-0. L4165E-01 

— 0.3 I 705E-02 

0.62141E-O3 


-0. 5862LE-C4 

0. 168 J7E 00 

1501 

-0. 12643E-01 

0.31 993 E-G2 

0.105 1 6E-03 

-0. 13370E-03 


—0.551 86E-04 

-0. 14527E-01 

•1502 - 

0 . 1 26 42c - 01 

-• — 0 . 8 23 50F- 02 

0. 14794F-C3 

-0. 13232E-03 


—0.5663 4 E-04 

-0 . 14 525E-0 1 

1503 

0. 1 8066E-01 

0*3 1435E-U2 

-0.17273E-03 

-0. 13321E-03 


-0. 54038E-04 

-0. 14526E-01 

1504 

0.1 B065E-01 

-0. 82902E-02 

-0. 1 304 3 E-03 

—0.13 248 E-0 3 


-0.511 I9E-04 

-0. 14526E-01 


MODE NUMBER 14 


GR 10 

Tl 

T2 

T3 

Rl 

10 

0. 1 3694E-03 

-0.56992E-02 

—0.1 8834E-01 

0. 10822E 

151 — 

0. 13796E-03 

— ^-0. 42916E— 02 

0.1 8523 E-02 - 

— — o.ioeioE 

175 

-0.106 78E-03 

0. 1440 1 E 00 

0.4419 IE-02 

-0. 25C29E' 

195 

0. 36736E— 02 

0. 1 3798 E 00 

-0.23 148 E-02 

—0.2763 1 E' 

215 

— 0.34894E— 02 

0.13765E 00 

- — 0. 1 6S49E-02 ■ 

0.30740E- 

321 

0.23485E-02 

—0.8 1674E-01 

— 0 .7713 — 01 

0. 10798E 

322 

0. 27312E-02 

-0.8 1662 E-Ol 

0.7804 2 E-Ol 

0. 10800 E 

331 — 

0.2 76 62E-04 

- — 0.39Q27E-0 2 

0.64099E-01 

— 0. 10801E 

332 

-0. 155 83E-02 

0 . 53039 E-Ol 

0 . 3466 3E-Ui 

0. IOU01E 

333 

0. 15977F-02 

-0. 61002E-01 

0. 34665F-01 

o.ioaoiE 

— 340 — 

-0 .4 1342 E-0 2 

0.13319E 00 

0.17457C-C2 

— ■ 0. 100C7E 

351 

0. 13 7 C4E-03 

—0. 3 92 69 E— 02 

0 .242 72 E-02 

o.ioaoiE 

400 

0 . 13704E-0 3 

— 0.36 173E-02 

0.62766E-02 

0. 1080IE 

801 — 

0. 137I9E-03 

0.45565 E-02 

— 0 .5389 3 E-02 

0. 10793E 

811 

0. 13721E-03 

— 0.64248E-02 

-0.27612E-01 

0. 1 0795 F 

1106 

-0.2 0603 E-Ol 

0 .67408 E 00 

-0. 54 1 10E— 02 

-0. 3 1 89 OE 

1156 

0. 19882E-0I 

0.65394'E 00 

0.20365E-01 

0 . 30660 E 

1210 

—0 .4 2595 E-02 

—0. 45030E-Q2 

*— 0. S7794E CO 

-0.20831E 

1310 

0.344 1 3 E-02 

-0.45757E-02 

0.10000E Cl 

-0.21429E 

1501 — 

0.40900E-02 

0. 14104E -00 

- -0.92895E~0t 

0 . 1 0804 E 

1502 

0.4 08 8 3 E-0 2 

-0.14124E 00 

-Q.S54R6F-01 

0. 10803F 

1503 

0.32765E-02 

-0.95644 E-Ol 

0.13531E CO 

0. 13804E 

1504 

0. 32702C- 02 

-0.95847E-01 

0. 13270E 00 

... 0. 10S0JE 


00 


00 


R2 

0. 33567E— 02 

— 0.33614E-0Z 
—0. 32640E-C2 

0.18751 E- 02 

— 0 • 13966 E-02 
0.33442E-02 
0.3301 IE-02 

— 0.336 79E-02 
0.33675E-02 
0.336 7QE-02 
0. 33738E-02 
0 .3 3678E-02 
0.3367GE-02 
0.32996E-02 
0.32B47E-02 

— 0.9 7467E-02 

— “0 .9 305BF-Q2 

0.37560E-02 
0.37560E-G2 
~ 0.32994C-02 
0.32945E-C? 
0.3314 2E- C2 
... 0.33173E-02 


R3 

-0.27964E-03 

- -0.27079E-03 

0.1079 1 E 00 
0.1C795E 00 

- 0.L0794E 00 
— 0.23507E-03 
-0.29522E-03 
-0. 27271 £-03 
-0. 27C36E-03 
-0.269B5E-03 

- —0.2b 76 7E-03 
— 0.27046E-03 
— 0.27 046 E— 03 

- -0..27477E-03 
-0.27674E-03 
-0. 27477E-03 

- -0.27476E-03 

0 . 7B536E-03 
0. 60353E— 03 

- -0.25452E-03 
-0.25116E-03 
-0.26272E-03 
-0.25946E-03 


Mo Putlnfttt fo/rtt, 


MODE NUMBER 15 







grid- 

10 

-T 1 

0.680696-06 

... T2 

-0. 18549E— 05 

T3 

0. 15235E— 08 

151 

0.679316-06 

0.226 56 E-0? 

-0.336076-09 



n i 7An?p- nt*- 

0«,66432F-G6- 

'95 

-0 - 163366-06 

0.98823E-07 

0.2 1626E-C6 

215 

0. i 67696-06 

0.982376-07 

0.101476-05 

32 i 

0.405616-06 

0. 25650E-C6 

0. 94494F— 08 • 

322 

0.948 176-06 

0 = 258 7 8 E— 0 6 

0.842746-08 

331 

0.447436-06 

0.403036-06 

-0 .4 09 79 E-08 

332 

0.795376-06 

0.40577F-06 

0. 947166-09 

333 

0.796346-06 

0 .400 28 E— 06 

0.89087 E— 09 

340 

0.678016-06 

0.3801 16-06 

-0. I 0667r-08 

351 

-• 0-6/93 7 E~06 

— 0. 4804 4 E— 06 

~--0. 72483E-C9 

400 

0.679376-06 

0.916206-06 

-0.20531 E-09 

801 

• 0.662866-06 

-0. 302056-06 

-0.112656-10 

81 1 

0. 66349E— 06 

• —0.23 3 75 6-05 

0.212476-08- 

1106 

— 0. 1 IB 626-06 

0.562336-07 

-0.105116-10 

1156 

-0.131 786-06 

0.519666-07 

0. 12479E-C8 

1210 

.0.532666-04 

0.31487E-06 

0.743106-08 

1310 

-0. L2806E-04 

-0.314866-06 

0. 74479E-G8 

1501 

0.40522 E-06 

0.521846-0? 

-0.515416-08 

1502 

- 0.4C5436-06 

0.188586-06 

0.476056-08- 

1503 

0.104866-05 

0. 546 10 6— C 7 

0.67526E-C8 

1504 

0.104806-05 

-0.185846-06 

0.697526-08 


MODE NUMBER 16 


GRID • 

T 1 

T2 

T3 

10 

0.386846-02 

-0.109666-02 

-0.6C282E 00 
— — n n? 

151 

0*51? i 



175 

0.602766-01 

0.302456-01 

0. 13496E 00 

19 5 

-0 .29193 E-01 

—0.21 16 3 E-0 1 

-0.61761E-01 

'215 

-0.307436-01 

0. 786476—01 

-0.618666-01 

321 

0.863386-01 

-0. 190156-01 

0.637196-01 

322 

0.06421 E-Ol 

— 0. 1 5 49 6 E-0 1 

0.56L23E-01 

33 l 

- 0.415986-02 

-0. 77085E-03 

0. 11 494 6 00 

332 

—0 .6 0996 E-0 1 

0.112266-01 

0.135646 CO 

333 

0.692716-01 

-0.126 796-01 

0.135596 00 

340 

--0.1504eE oo — ■ 

0. 277796-01 

- - 0. 13155E CO 

351 

0.414436-02 ' 

-0.72311 E-03 

0.153786 00 

400 

0.414436-02 

-0.755606-03 

0.294776 00 

80! 

- 0. 39901 E-02 - 

-0.509916-03 

0 . 10062E 00 

811 

0. 39933E-02 

-0.595576-03 

-0.781566 00 

1106 

-0. 422006-01 

0.959766-02 

-0.104446 00 

1156 

- 0.404396-01 - • 

-0.917 79 E-Q2 

— —0.966836-01 

1210 

-0.230676-02 

-0.947916-03 

0.392506-01 

1310 

-0.235 00 E-0 2 

-0.948 35 E-0 3 

0.1C4B6E CO 

1501 

- 0. 130216 00 — 

-0. 256096-01 

-- — 0. 19007E-02 

15^2 

0 . 129 926 00 

-0.296966-01 

-0.303016-01 

1503 

0.381286-01 

-0. 15540E-01 

0.457C06— 01 

1504 

0. 880316-01 

-0. 19B22E-01 

-0.329176-01 



.(.Conti nued) 


R1-... 

0. 54633 E- 
0.536216- 
-0.383546- 
0. 192256- 
0 . 192926- 
0.699576- 
0. U469E- 
0.49562E- 
0.56022F- 
0.588T7E- 
0.W1JE- 
0.535916- 
0.535916- 
0.509916- 
0.51073E- 
-0.147966- 
0. 14C75E- 
-0.346456- 
-0.347406- 
0. 52 522E- 
0.553196- 
0. 528666- 
0.539526- 


ft 2 

-0.33243E-C9 
0.465046-09 
-0.23 1 356—07- 
0. 256046-06 
-0.2120ZE-06 
-0.278926-07 
0. 22 1 CCE-C7 
0.612536-09 
-0.682096-09 
-0. 1096 36 — CB 
0 .351 10E-09 
0. 454526-09 
0.454526-09 
-0. 304136-09 
-0.319236-09 
-0. 31653E-06 
0.351 40E— 06 
-0.393706 02 
0.393706 02 
-0. 489866-09 
-0.797726-09 
-0. 441 35E-09 
0. 79836E— 09 


ft 3 

-0.3643 2 E-06 
-0. 3738eE-06 
- 0. 177926-07 - 
-0.131906-09 
-0.400036-09 
-0.376966-06 
— 0.36737E-06 
-0.381266-06 
-0. 38203E-06 
-0. 3802 1 E-06 
-0.323156-06 
-0.381246-06 
-0.381246-06 
-0.303066-06 
— 0. 3C9756-06 
-0.30306F-06 
— 0. 30 306E-06 
0.234396-03 ■ 
-0.520226-04 
—0. 3071 fiE-06 
-0. 306356-06 
-0.306726-06 
-0.307316-06 


R1 

0.230296-01 
0.228016-01- 
-0.423066-04 
-0.107806 00 
0.107996 00 
0.20433E-01 
0. 24647E-0 1 
0.226836-01 
0. 224596-01 
0.22727E-01 
0.227206-01 
0.226266-01 
0 . 226266-01 
0. 224866—01 • 
0 . 2200 / 6-01 
-0. 164596-01 
-0 . 15337E-0 l 
0.235106-01 
-0. 54 1 32F-0 1 
0.22 7 69 E-0 1 
0.22628F-01 
0. 227596-01 
0.225166-01 


R2 

0.118066 00 

- 0.120966 00- 
-0. 370366-01 

0. 44563E— 01 

- 0.4466 IE— 01 
0.10656E 00 
0.106826 CO 
0.123366 00 
0.123C5E OC 
0 .123626 00 

- 0.125136 00 
0.123366 00 
0.1Z336E 00 

- 0.990J3E— Ci 
0.14 046 00 

-0.725016-01 

- 0.675356-01 
-0.3937UE 02 
-0.39370E 02 

■ 0.1003CE 00 
0.10009E 00 
0.100296 CO 

- 0 . lOOOi-E 00 


R 3 

-0.15308E-04 
-0. 134956-04 - 
0.22383E-0L 
0.25692E-01 
0. 193656-01- 
0.105456-01 
-0. 109086-01 
-0.562006-03 
— 0.8B84 3 E-04 
— C.7432C6-04 
—0 .255476-04 
0.28426E— 04 
0.284266-04 
0.49053E-04 
0.455296-04 
0.490536-04 

- 0.491576-04 
0.12707E-02 

—0. 10237E-02 

— 0.965886-05 
0. 292336-03 
0. 18944E-03 

-0. 165 35E-G 3 


M oai* Pvt'htii Foim», 
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Table 1-3 . LST Mode SHapes. J 


MODE NUMBER 17 


-GRID- 

10 

151 

- 17S 
195 
215 

— 32 L 
322 
331 

- 332 
333 
340 

- 351 
400 
801 

- 811 


-Tl- 


-T2- 


T3 - 


ON 

VI 


1 106 
1156 
-1210 ■ 
1310 

1501 

1502 

1503 
1604 


0.10341E-04 
0. 1 1660E-04 
-—0.757726-02 
0.374136-02 
0.378976-02 

— O.59231E-03- 
0.10205E-02 

-0.229806-05 
. -0.770016-03 
0.317916-03 
-0. 13436E-02 

- 0.15069 E-04 
0.150696-04 
0. 456 596-04 

- 0.458416-04 
-0. 151466-03 

0.136986-03 
— 0.169516-04 
-Q. 309666-04 
0.833536-03 

— 0.803356-03 
0.55475E-03 
0.5606foE— 0 3 


-0. 30B68E— 04 
0.25504E— 04 
-0-266466-03 — 
0.600426-02 
-0.655806-02 
0. 859066-04 - 
0. 1G904E-Q1 
-0.364686-04 
-0. 13432E-03 - 

0.947196-04 
-0. ?6(-96E— 03 
-0.131506-04 -- 
0.224376-04 
0 . 73405F— 05 
0.801566-04 
-0.449326-04 
0. 42233E-04 
0.363185-05 
0. 033346-05 
0.255656-03 
0.253346-03 — 
0. 125646-03 
0. 167506-03 


MODE NUMBER 18 



Tl 

-0.560636-05 
— 0.791276-05- 
-0.663816-03 
0.719706-03 
-0. 70701E-04 
0.542406-03 
0.507706-03 

- 0. 309866-05 
-0.561026-03 

0. 565C66-03 
-0.126616-02 
0.109006-05 
0.109006-05 
0. 509346-05 
0. 550496-05 
-0.178766-04 

- 0,151696-04 
-0.209196-04 

0.147316-04 
• 0.117486-03 
0 . 104 00E-0 3 
0.985646-04 
0.967426-04 


-0.225316- 
-0-101166- 
- 0.10720E- 
-0.504566- 
-0.523936- 
-0.726776- 
-0. 76CC56- 
-0.677186- 
-0.695366- 
-0.697306- 
-0.677186 
-0.660176- 
-0.480936- 
-0. 73636E 
-0.131846- 
-0.924036 
-0. S302CE 
—0. 100J0E 
-0.919026 
-0.655646 
-0.69921 6 
-0. 706176 
-0.746226 


•01 
■01 
-02 - 
•03 
-C3 
-02 
-02 
-02 
-02 
-C2 
-02 
-C2 
-02 
-02 
-Cl 
-02 
-G2 
Cl 
00 
-C2 
-02 
-02 
-02 


Rl_ 

-0.23653E- 
-0. 22554E- 
-0.246876* 
-0.1 0442 E- 
0. 10619E- 
-0.324716- 
-0. 123576- 
-0.21 1236- 
-0.241346- 
-0. 18276E- 
-0.218136- 
-0.212986- 
-0.212906- 
-0.206706- 
-0. 25401E- 
0.168566- 
0. 157106- 
-0.737956 
0.676I9E 
-0.71253b 
-0.127436- 
-0.421896- 
-0.34013E- 


R2 — 


03 

03 

•04 — 
■02 
02 

0 3 - 
•03 
03 
•03 
03 
■0 3 
■03- - 
■03 
-03 
■03 :• 
•0 3 
-03 ■ 
00 - 
00 
-04 
-03 -- 
-03 
-03 


0-23442E-02 

0.144736-02 

- 0.52666E— C5 - 
-0.246446—04 

0.72596E-C5 

- 0.141366-02 
0 . 1 4 5 9 f -02 
0. 149536-02 
0 . 14324E-Q2 
0.148796-02 
0.1521 6E-02 

-0. 14982E-C2 - 
0.1493 2E- C2 
0.68346 E-03 
0.683536-03 
-0.569666-03 
-0.508076-03 
-0.323246-03 
-0.323246-03 
0. 5773 IE-C3 

- 0.543336-03 
0.54206E-03 
0.502336-03 


- - R3 

-0.54686E-05 
-0. 1562 6 E— 04 
-0.221766-03- 
-0.13556E-02 
0.9601 IE-03 
0.351876-03 - 
-0.398716-03 
-0.927726-04 
-0.62748E-04 
-0.216286-04 
0.221616-04 
-0.311426-04 
-0. 31 142E-04 
0.981976-05 
0. 10900E-04 - 
0.9815 7E-05 
0.98204E-05 
0. 8969C6-05 
-0.15645E-04 
-0.309316-04 
-0.215076-04 
0.104096-03 
0.103966-03 


T2 

-0.94196E-03 
-0.606966-03 - 
0. 169346-01 
0. 16C85E-01 
- 0.15659F-01 
-0.9751 IE-02 
-0.959836-02 
-0. 477596-03 
0.634376-02 
-0. 72803 E-02 
0. 15900F-01 
-O.47U26E-03 
-0. 471 73E-0 3 
-0.423B06-03 
-0.65364E-03 
0.270146-02 
-0. 25442F-02 
-0. 543816-03 
-0.550266-03 
-0. It 4056-01 
-0. 163086-01 
-0. 11092F-01 
-0. 11027F-01 


T3 

— 0.6 5345E-02 
-— 0 .117C8E-02- 
0.217056-03 
—0. 157866-C3 
-0.786446-04 
-0.903486-02 
0.d59566-C2 
— 0 .00158 E— 02 - 
0. 377536-C2 
0.378196-02 
-0. 37491F-C4 
0. 619356-04 
0. 12792E-02 
—0. 78379F-C3 
-0.7 1024 E-03 
-0. 56561 F- 03 
0.27370E-C2 
1 0.919496 00 
-0.IC0CC6 01 
-0.113346-01 
-0. 11348E-C1 
0.152646-01 
0.151116-01 


R1 

0.142876-01 
- 0.135156-01 — 
0.126566-03 
-0. 798 14E-03 
0.105576-02 - 
0.126956-01 
0. 129016-01 
0. 17914E-01 
0. 129056-01 
0. 129226-01 
0. 132976-01 
0. 129076-01 
0.12 907E-01 
0. 124466-01 
0.125376-01 
-0. 101596-01 
-0.9409 IE-02 
0 .680 1 1 E 00 
0. 739646 00 
0. 130986-01 - 
0.130176-01 
0. 130956-01 
0.129996-01 


R2 

0.96453E-03 

- 0.969756-03 
0.442286-03 

—0. 15690E-C3 
-0.211356-03 
0.575656-03 
0. 3 1 04 5E-03 

- 0 . 10650E-02 
0. 10498E-02 
C. 106536-02 
0.1 14066-02 
C.10649E-02 
0.106496-02 
0. 8 03 546-C4 

-0.423826-04 
-0. 674456-04 
—0. 5591 C6-04 
-0.379 1 6E-04 
— 0.379 16E- 04 

- 0.704C 76-04 
0. 360706-04 
0. 15697F-C3 
0.169 10 E-03 


R 3 

— 0.69843E-04 
-0.23923E-05 - 
0 . 12304E-01 
0.124586-01 
0. 125216-01 
0.463706-03 
-0.407236-03 
-0.321356-04 
-0.390606-05 
0.345096-05 
-0 . 10532 E-03 
0. 12 839E-05 
0.128396-05 
— 0. 2499 3E-04 
—0. 35 186E-04 
-0. 24993 E— 04 
-0.24993F— 04 
0. 1009 1E-U4 
0.691196-05 
0.9771 CE -04 
0.1 2 364E-03 
0. 63519E-04 
0.731496-04 








J 
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_Tab1e_l~3: 1ST Mode Shapes . (Continued) 


MODE NUMBER 19 


i 


-CRI0 — 
10 

Tl— 

0*18535E—02 

T2 

-0.100006 01 

T3 

-0. 10755E 00 

R1 

-0.23197E-02 

R2 

0.14988E-0I 

- R3 

-0*140136 00 

151 

0.219266-02 

-0.15668E 00 

-0.187096-01 

-0. 19593E-02 

0. 16994E— 01 

— 0. 14385E 00 

— 175 — 

0.11780E-01 ~ 

- 0.10364E 00 

— -0.89 109 E-02 — 

-0. 16782 E 00- 

0. 265366-01 - 

-0.105366-01 - 

195 

0.C6517E-01 

-0.453026-01 

0. 80224F-CI 

0.67636E— 01 

-0.19642E 00 

0.26725E-02 

215 

-G.74362E-Q1 

— 0.65 106E-0 1 

-0.673366-01 

0.103036 00 

0.1742CE 0C 

0. 17798E-02 

321 — 

-0. 104006 00 — 

-0. 72170F-01 

-0.284906-01 — 

- 0.55769E-02 

— 0.82410E-01 — 

-0.15890E 00 — 

322 

0.12070E 00 

-0.66 357F-01 

0.404C7E-C2 

0. 15191E— 01 

0.8U225E-01 

-0. 16480E 00 

331 

-0.1C116E 00 

— 0.2 3063 E -01 

-0.20290E-02 

-0.41877E-02 

0. 203886-01 

-0.16775F 00 

— 332 — 

— 0*4328 IE-0 1 

- — 0.24310F— 01 

- -0. 30858E-C2 — 

■— 0. 913846—03 

— 0.13958E-01 

— 0. 17247E 00 -- 

333 

0. 641456-01 

-0.216016-01 

-0.32202E-02 

0.71403E— 03 

0.13116E-C1 

-0. 16457E 00 

340 

—0* 195956—01 

-0.U949F 00 

0.15795E-02 

-0.721 78 E-03 

0.13471F-91 

0.25739F-01 

— 351 — 

— - 0.208706-02 

0. 1 1008 E— 0 1 

- 0.47056E-C3 • 

— 0. 14607E-02 

- 0. L9634E-01 - 

-0.16854E 00 — 

400 

0.203706-02 

0.204106 00 

0.22912E-01 

— 0.14607F-02 

0.19634E-01 

-0.16894E CO 

601 

0.15964E-02 

0. 45529 E-01 

0.631Cir-C2 

-0. 27B86E-02 

-0. 10421E-01 

0.929036-01 

— 811 — 

— 0. 126496-02 

- O.78016F 00 

— 0.38641 E— 01 — — 

— 0.22780E— 02 

! 0.12453E— 01 — 

0.11228E 00 - 

1106 

0.209946-02 

-0.844946-02 

0.950786-02 

0.39039F-01 

0.90345F-02 

0.929036-01 

1156 

0.92 J90E-03 

-0 .720126-02 

0.35385E-02 

-0.33626E-01 

' — 0. 50026E-C2 

0.92903E-01 

-1210 — 

0.655516-01 — 

- 0.79125E-01 

— 0.305 17 E-0? — 

0.25553E-02 

— 0.57208E-02 ~ 

— 0. 3257CF-01 — 

1310 

-0.67351E-01 

0.79125E-01 

0.136656-01 

-0.11591E-01 

0.57205E-02 

-0. 3348 5 E- 01 

1501 

0. 683U7E-01 

-0. 60256 F-01 

-0.23270E-02 

-0.2I273E-02 

— 0.76453E-C2 

0.9961 IE-01 

-1502 — 

0.68040E-01 - 

0. 151226-01 

- 0. 4898 IE— 02 — 

-0.22 8606-02 

0.91761 E-OZ 

0.998 16E-01 - 

1503 

-0.125626 00 

— 0 .609 50 E-i)l 

-0.10425E— 01 

-0. 5/405E— 03 

-0.14233E-01 

0.100506 00 

1504 

— 0. 12566E 00 

0. 14489E-01 

-0.110966-02 

— 0.18666E— 02 

-0. 117896-01 

0. 992846-01 


MODE NUMBER 20 



GRID 

U 

T2 

T3 

RL 

R2 

R3 

10 

0.73054 E-02 

— 0.11967E 00 

0.10000E 01 

0.2tf950E— 01 

— 0. 13947E 00 

-0. 16T80E-01 

151 — 

— 0.363 876-02 

-0.20462E-01 - 

0.16319E 00 

0.26416 E-0 1 

— 0.14360E 00 

0* 15919E— 01 

175 

O.Q93 12 E-0 1 

0.41U95F-01 

0. 573555-C1 

-0.17174E-01 

-0.23183E 00 

0. 22051 E-Ol 

' 195 

— 0.34696E-01 

— 0.66097E-01 

—0.31 738E— 01 

0.15793E 00 

0.88389E— 01 

0.28927E-01 

'215 

— —0.564 56E— 01 

- 0. 11602E 00 - 

-0.47257E-01 

— -0.1*9556 00 

— 0.13017E 00 

— 0. 166636-01 

321 

-0 .6 309 3 E-0 1 

-0.54720E-02 

0.830506-01 

0.492986-01 

— 0.73529E-02 

-0.133906 00 

322 

-0. 352866-01 

-0.42 8966-01 

0. 1 2351 E 00 

0.27616E-02 

0.57903E-02 

0.10014E OO 

331 ~ 

~ -0.727 396-02 

-0.355036-02 

0. 801456-02 

- 0.23 187E-01 

— 0.16979E 00 

- — 0. IC176E— 01 

332 

0.599696— 01 

0.CC626E-Q2 

0.29761E-01 

0.271196-01 

— 0. 165016 00 

-0. 168C4E-01 

333 

-0.798846-01 

-0.17267E-01 

0. 30989E-01 

0.22476E-0L 

-0.17331E 00 

— 0. 17457E— 01 

340 

— 0.197126 00 

0.167016-01 

-0. 10741E-01 

— 0.260256-01 

0.1B933E 00 

0.18 146 E-02 

351 

0.42724F-02 

—0. 97630E-03 

— 0.1 L328E— 01 

0.247196-01 

— 0.16995E 00 

-0.l8T9eE-01 

400 

0.42724E-02 

0.205106-01 

-0.2C553E CO 

0. 24219E— 01 

-0. 16995E OC 

-0.1B798E-01 

— 801 : 

— 0.284496-02 

— 0.623986-02 

-0.56024 E-0 1 

0.225496-01 

0. 94341E-01 

0. 10161E-01 

811 

0.282716-02 

0.077916-01 

-0.807246 00 

0. 17645E-01 

0.113 75 E 00 

0.12400E-01 

1106 

— 0.22047E-01 

0.415566-02 

-0.364 186-01 

-0. 179676-01 

— 0.96 J34E-C1 

0.101616-01 

1156 

** 0.211 65E-01 

-0.60799E-02 

-0.781456-01 

-0.26972 E-0 1 

-0.928536-01 

0.101616-01 

1210 

0.571626-02 

0.1C247F-01 

-C. 290226-01 

—0. 24683F— 01 

— 0.54953E-01 

-0.231426-02 

13W 

— 0.0 8753 E— 02 

0.10 247 F-01 

— 0. 10T93E 00 

0.927906-01 

-0.S4953E-C1 

— 0. 44567E— 02 

] 50 1 

— ^ 0.17872E 00 

0.342686-01 — 

0.36 5 736- Cl 

— - 0. 19834F-01 

— 0.5 7266 F-01 

— 0.13502E-01 

1502 

0.13019F 00 

-Q.24704E-0 1 

-0.38415E-01 

0.213636-01 

0. 93126E-0I 

0. 103486-01 

1503 

o.7ocs3r-ci 

-0.251076-01 

0.8&960F-01 

0. 30*396-31 

0.98077E-01 

0.71848E-02 

1504 - 

0.70029 E-0 1 

— 0.17948E-01 

0.114196-01 

0.27714C— 01 

0.10027E OC 

0.10705F-01 





il 

> 



GRID 

T 1 

T2 

10 

0. 18524E-02 

-0.463 85 E-02 

- 151 

0.12B15E-02 

0. 12032E-02 

175 

0.22340E-01 

0.95084F— 02 

195 

— 0.10491E — 01 

-0. 1 0068E-0 1 

— *2 i 5 

-0 . 1161 1F-Q 1 

0.2095CF-01 

321 

-0. 14093E-02 

-0.24407E-02 

322 

—0 • 1 5647 E- 02 

-0.82447E-02 

— 331 

- 0.137 64 E-02 

. -0.56220E-04 

332 

0.10510E-01 

0. 37195E— 02 

333 

-0.78255E-02 

-0 .4? 845 E-02 

— 340 

0. 2 0429E-G 1 

— 0.9232 3 F-02 

35 1 

O.13535F-02 

-0. 3 1 604F-0 3 

400 

0. 13D35E-02 

-0.3862 IC-03 

80 1 

0.55452F-03 

0. 30350E-03 

811 

0 .560 39 E— 0 3 

0. 10309F-02 

1106 

-0. 74 4 G2 F-02 

0.1692 5 E-0 2 

-1156 

- 0 . 709 37t-02 

-0. 19859r-02 

1210 

—0.28499 E-03 

0 .728 28 E-0 3 

1310 

-0. 39041F-03 

0. 728 l IE-03 

-1501 

- 0. 333 3BE-0 1 

- -0. 86 710E-02 

1502 

0. 333 57F-01 

-0. 62 547F-02 

150 3 

0.22801F-01 

-C. 53656E-02 

- 1504 

0.2265BF-01 

-0. 565036-02 


Mode Shapes__(Con t jnued ) 


T3 

*0. 12656E— 07 
-0.34916E-08 
0.532B3E-07 
-0.4 148 BE— 08 
0.1 1952C-06 
0.474586-08 - 
-0.89777F-0B 
-0. 123BIE-08 
-0.1BS56E-08 
-0.20746 P-08 
-0.26239E-08 
-0 .99602C-09 - 
0. 1554EF-C8 
0 . 12 7 1 4E- 08 
0.20735E-07 - 
0.267661 -08 
0.31Z06F-08 
0. 195 OOF -08 - 
0.31699E-10 
-0.47045E-08 
-0. 1342CE-03 
0.15941 F-08 
0.22349F-C3 


0.45183E-09 
0. 13992E-09 
O.35560F-07 - 
-0. 18778E-07 
-0.15051 E-07 

— O.6715SE-O0- 
-0. 15960F-08 

0.15765E-08 

. -0.555776-09 
-0.810 16E-09 
-0. 2B572E- 08 

0. 14347E-09 

-0. 14 34 7t— 09 
0. 00 624E-09 

- 0.11040 E-0 6 
-0. 75442E-C7 

0. 72995E-07 

— 0.L9200E-08 
— 0. 25893E- 10 

0.1 49 4 5 F-08 

- C. 16633F-C8 
—0.21 558 E-08 
-0. 12610E-09 


S2 

0. 14633E-08 
0. 18200E— 08 

— 0.434 14E-07 - 
0. L4577E-C6 

—0 .739 58E-C7 

— 0.2002 7E-C7 — 
— O.3650IE-C7 

0 .2235 1 E-08 

- 0. 47243E-C8 -- 
0 - 549 5 3E-08 
a. 54615E-C8 

— 0.26166P-C8 -- 
0.26166E-08 

—0. 22045P-C3 
— 0 .2990 l €-03 -• 
— 0. 523 56E-C7 
0 .7 5449E-C7 

— 0.39370C 02 - 

— 0.393 70E 02 
-0.63912E-C8 
-0.55536F-08 

0.1061 7E-08 
0.6 23 14E-09 


— — R3 

0.61919E-07 
0.30794E-07 
0.39082E— 07 - 
-0. 18313E-0T 
-0. 16243F-07 
0.53964E-07 • 
0.32205E-07 
0 . 3662 1F-0 7 
0. 39770E-C7 
0.366C5F-07 
-0.32596E-07 
0. 38476E-07 
0.3C476E-07 
— 0. 67785E-07 
-0.94303K-07 
— 0 .t>778 5 E-07 
-0.67 785E-07 
-0.22243E-03 
Q. 49398 E- 04 
— 0. 80809F-07 
— O.79236F-07 
-0. 79699E-07 
—0.80241 E-07 


T3 

0.18079E 00 
0. 41935C-C1 — 
0.28971E— Cl 
-0. 12572 E-Ol 

-0. 125186-Ci 

0 .21091E-01 
0. 32295F-01 
0.134C7E-01 — 
0.201 78E-01 
0.20454E-01 
0.1 2464E-0 1 — 
0. 14586E-CI 
-0.5 16 14E-02 
-0.26737F-01 
-0.25442E 00 
—0.563 39 E-0 1 
-0. 529C2E-01 
-0. 13476E-01 
-0. 203 96F-01 
-0.112 38E-02 — 
-0.2221 ! E-0 l 
0. 146CCE- C 1 
-0 . 70978 r-02 


Rl 

0. 10023E-01 
0. 0624 OE-02 - 
0. 35224E-03 
0.14259 E-0 1 
-0. 14057E- 01 - 
0. 11280E-01 
0. 39484F-02 
0. 74654E-02 
0.81197 £-0 2 
0. 71373E-02 
0.82 504F-02 - 
0. 75690F-02 
0 • 75690E-02 
0.60578 F-02 
0. 45 3 4 IE-02 
-0.92 335E-02 
-0. 9 7043 E -02 
-0. 13 136E-01 
0 . 27 798 E-0 1 
. 0. 61 83HE-02 •• 
0.69 3 30 fc-02 
0.90962E-02 
0.8518 IE-02 


R2 

-0.221 1CE-0L 

— 0. 13680 E-01 - 
-0. 50188E-01 
0.24649E-01 

_ 0-25206E-01 
0.69774E-C2 
0.57957F-02 

- -0. 17240E-01 
-0.1 6200E-0 1 
-0.1 73BdE-Oi 

- -0.20974E-01 
-0.17276E-01 
-0. 17276E-C1 
\0.25707E-01 
0. 349C7E-C1 
-0.3639 7E- C l 
-0 .346 10 E-0 l 
0.3937CE 02 
0.39 3 TOE 02 

— 0.2B136E-01 
0.28135E-01 
0.23674E-01 
0.2B980E-01 


R3 

-0.64566E— 03 
-0. 346 166-04- 
0. 6659CE-02 
0. 16353E-01 
-0.25994E-02 - 
-0. 190 1 hC-0 1 
0 . 19637E-0 1 
0. 14908F-02 - 
0.53B17E-03 
0. 13324E-03 
-0. 405 14E-0 3 
0.6139 IE-04 
0.61 391E-04 
0.74 77 1F-04 
0.11141 E-0 3 
0.74771E-C4 
0 .748096-04 
— 0. 763 7 5E-04 
-0.25360F-03 
O.86674E-03 
0. 30555F-0 3 
-0.10454E-02 
-0. 45 5916-03 


6usl»»i> Form*, Ire. »* 


MODE NUMBER 23 




C> 

oo 



n 


>v 



L--- 


TabIe J-3 . LST Mode. Shapes JfconJtj nued) 



CR 1 0 

* -T1 

— T2 - - 

T3 

Rl 

R2 

R3 

10 

-0.10776E— 02 

-0. 10000 E 01 

-0.409896-01 

—0. 57513E— 02 

0.60614E— 02 

-0. 14983E 00 

151 

-0. 11665E-02 

0. I9876E 00 

0.1 0032 E-01 

-0.64650 E-02 

-0.35479E-02 

0.10164E 00 

175 

0.49678E-02 

0.762626-01 

0.234026— C 5 

-0.112666 00 

0.15745E-G2 

0. 11438 6 00 - 

195 

-0. 67572E-0 1 

0.29458E— 01 

-0 .27 755 E— 01 

-0. 598046-01 

0.4545 IE— Cl 

0.4442BE-01 

215 

0.62301E-01 

0.323866-01 

0.269486-01 

-0.66251 E-01 

-0 .4 7750 E-01 

0.518306-01 

- — 321 

— 0.67404E-01 

— 0.I9518E-01 

• 0.296456-01 

0. 122366-01 

0.24B47E-01 

0.97073E-01 — 

322 

-0.715046-01 

0. 1 61 72F-0 1 

-0.23658F-01 

-0.207116-01 

-0.221 1 7E-0 I 

0.100216 00 

331 

0 .547936-01 

-0.C2449 6-02 

0.505036- C2 

0. 929546-03 

-0.659646-02 

0. 1406 1 E 00 

332 

0. 4M 026-01 

- —0. 9244 7 E-02 

-0.158626-02 

0.673576-02 

-• 0. 307636-02 

0. 16 1906 00 — 

33 3 

-0.52076F-01 

-0 . 749 72F-02 

-0. 148566-02 

-0.745966-02 

0. 976326-02 

0.146886 00 

340 

0.21 897 E-02 

0.616066-01 

-0. 203366-02 

-0.256186-01 

0. 14094E— 03 

-0. 16152E-01 

351 

0. 1 1 3C IE-02 

- -0.393736-01 

0.679406-03 

-0.442996-02 

0.5431 76-02 

- 0.156596 00 - 

400 

-0.11 30LE-02 

-0.21B36E rtr > 

-0.552906-02 

-0. 44299E-02 

—0.543 17E-02 

0.15659E 00 

601 

-0. 141 1IF-03 

0.773576- ■. 

0.265656-02 

-0.355016-02 

-0.8 39 72E- 04 

-0.24301E-01 

8i 1 

O.H4225E-04 

0.123626 00 

0. 4 15896-02 

0. 360706-02 

- -0.182476-03 

- -0.31 152E-0 l — 

1106 

0.861216-04 

-0.31309 E-01 

0.1 3992 E- 0 1 

0.172526 00 

0.527506-C3 

—0. 24301E-01 

1156 

- 0.2 1 9 32E-02 

-D.27758F-0I 

0.534696-02 

-0.15315E 00 

0.120906-01 

—0.2430 IE-01 

— 1210 

0.21 159 E-01 

-- 0.64799E 00 

0.143LIE— 02 

0. 163376-02 

0.30129E-C4 

- 0. IQ953E-0 l — 

1310 

0. 2 i 3 5BE-01 

0.64799F OC 

0. 562026-02 

-0.640126-02 

-0.301806-04 

0.110576-01 

150 1 

-0.173646-01 

0.1C156E 00 

0. 109856-Cl 

-0. 7538 26-02 

0 .6 779 9 E-02 

-0. 1526o6-0l 

• 1502 

0. 179 00 E-01 

0 . 68971 E-01 

0.320086-02 

0.60 1676-02 

0.696996-02 

— -0. 163496-01 — 

1503 

0.2740BF-01 

0.100286 00 

-0. 55336E-02 

-0. 11564 E-02 

-0.524736-0 2 

-0.167896-01 

1504 

0.275396-01 

0.869656-01 

-0.331426-02 

-0. 3B434E— 02 

-0.59996E-02 

—0. 15660E-01 
~ * 

MODE NUMBER 24 







CRID 

T1 

T2 

T 3 

Rl 

R2 

R3 

10 

0. 1 93 546-03 

0. 31405E-01 

-O.IOOOOE 01 

0.276726 -02 

0.1 5068 6 00 

0.474946-02 

151 

0. 368526-02- 

0. 15B56E-01 

0.305166 00 

— 0.239496-02 

0.9 69926-01 - - 

-0.367096-02 

175 

0.92061 E-Q 1 

0. 332166-02 

0.271876-01 

-0.267BUE— 02 

-0. 631966-01 

0.560776-02 

195 

-0.43260F-0 l 

-0. 647476-01 

-0. 827426-02 

0.846666-01 

0.144866 -Cl 

-0.76028 £-01 

"21 5 

0.530 16E-01 

• - 0.677366-01 

—0 . 9 1 775E-02 

— C. G203BE— 01 

— 0. 184896-01 - 

0. 74824E-01 

321 

- 0.3691 IE- 0 1 

0.21366E-01 

0.732976-01 

0.519916-01 

0.129266-01 

-0.627846-01 

322 

—0 .320 5 l F-0 1 

-0.210926-01 

0.80’362E-0t 

-0.453466-01 

0.955896-02 

0.593866-01 

' 331 

— 0. 63 8 796-02 

0.245746-0 2 

0.78 7 38 E-02 

0.191726-02 

-0.15454E 00 • 

0. 1172 IE-01 

332 

0.8 1 447C-0 1 

0.490446-03 

0. 79337E-02 

0. 77239E-02 

— 0 . 134 18 E 00 

0. 1702BE-02 

333 

— 0.8 3 033 F-0 1 

-0.155396-02 

0.113946-01 

-0. 211836-02 

-0. 1S592E 00 

-0.624616-02 

340- 

— 0.H829E 00 

- -0. 582596-03 

- -0.206496-01 

-- 0.314976-02 

0.10696E 00 

-0. 1 69 5SF- 02 

351 

-0.26 7 28 F-02 

0.385846-03 

-0.214736- Cl 

0. 19 7016-02 

-0.154876 00 

—0.588 77E-02 

400 

-0.26 728E— 02 

0.71 154 E-02 

-0.198436 00 

0. 197016-02 

-0.15487E 00 

-0.588776-02 

801 • 

0. 382726-02 - 

0. 84858E-C3 

- 0. 79447E-C1 

- 0.144136-02 

— 0.1734 16-01 - 

0 .614 16E-03 

81 1 

0. 389206-02 

0.4791 [F-02 

-0.49040E-01 

0.548596-03 

0. 19560E-01 

0. 864396-03 

1106 

-0.117416-01 

0. 12090E-Q2 

0. 50b G0F 00 

—0 .67 241 E— 0 2 

-0.651 666-01 . 

0. 61416 E- 03 

1156 

0.825056-02 

- — 0 . 4460 4 r— 03 

0.5C0266 CO 

0. 245596-02 

0. 4 56 50E-01 — 

0.6 14 20 E-0 3 

’ 1210 

-0.222 62E-02 

-0.125466-01 

0.612386-01 

0.711706-01 

0.557646-02 

0. I l 746E-02 

1310 

-0.333116-02 

-0. 1254 11 — 01 

0. 5H323F-01 

-0.677736-01 

0.557646-02 

-0.17 4 77F-02 

1501 • 

• 0.265696-01 

0.34306F-02 

0.9922U6-CI 

0.590776-02 

0.190116-01 

-0. 308336-03 

1512 

0.26510E-01 

-0. 30406E- 02 

0.056046-01 

0.241276-02 

0.19457E-G1 

0.127756-03 

1503 

0. 17036E-01 

-0.484606-02 

0.1C049E 00 

-0. 160976-02 

0. 17613E-01 

0.347156-02 

1504 

0. 169386-01 

-0.315966-02 

0.8d0046-0l 

0. 188716-02 

0. 172526-01 

0. 37744F-02 


i 




* 1 


.£ 





US«*l.Vt lecM***' 


HOOE NUMBER 25 


n 


Table 1-3 : L$T_ Mode Shapes (Continu ed) 


U- 



<r» 

\o 


l u 

10 

0.12403E-08 

-0.40437E— 07 

0 . 13694E— 05 

Rl 

-0 . 16958 E-06 


151 

0.57028E-08 

0.42466E-07 

-0. 93351E-C6 

-0. 12 5 76 E-06 


17 5 — 

0.20499E-06 

0. 12238 E-06 

-0.42663E-08 

— — 0. 28 530E— 0 8 



195 

0.94455E-07 

-0. 1301 7E-Q7 

—0 .41376F— 08 

-0.63951 E-07 

* 

215 

0. 1 12 34E-06 

-0.22667E-06 

-0.456 12E-08 

0. 51354E— 07 

- 

321 

0. 57953C-— 07 

— 0.3 6068 E-07 

- -0.96442E-C7 

0. 18866 E-Ofc 



- 322 

0.55731E-07 

0.99854E-C7 

-0. 24452E-C6 

-0.9543UE— 08 


331 

0. 78907E-08 

-0 . 8t2 72 E-OB 

-O.L9771F-07 

-0. 10205E-06 


332 — 

0. 10848E-06 

-0. 563338-07 

-0. 1 06558-06 

- -0. 1 1 1 30F-06 

.. . 

333 

0*11461 E— 0 6 

0 . 50472E-07 

-0.1 1 384E-C6 

-0. 8bi>76fc— C7 


340 

-0. 1 3749E-06 

-0.12085 E-06 

-0 .2574 5E-07 

-0.11 5 35 F-06 


351 

— 0 • 473 35E-08 

- -0.37801E-09 

0. 39802F-G7 

0. 10014 F-06 

— 

400 

0.47335E-08 

-0.95936E-03 

0.19920E-06 

— 0. 100 14E-06 


801 

-0.42646E-08 

-0. 43269E-12 

-0. 9563 3E-07 

-0.82532E-07 


811 

0.434 37E-O0 

- -0.510UE-08 

—0. 2 1307E— 06 

• — 0. 88805E— 07 

* - - 

1106 

0. 992 93E-09 

-0. 594706-07 

—0 . 1 0048 E-05 

0 . 3363 1 E-06 


1 156 

0 .36 1 39E-08 

0. 58405E-C7 

-0. 12U1E-C5 

C.33025E-06 

' - 

— 1210 

— 0.2/597E-08 

-0. 10 300 E 01 

■- 0 . 55400 F-05 

0. 19383E-D6 

— 

1310 

0. 368 76E-08 

0. 10000E 01 

—0. 1 2 5 60E-05 

“0.14 102 E-07 


1501 

-0.59493 E-00 

0. 1 1299 E-06 

-0.291 10F-C7 

- 0. 99 6 96E-C7 

— 

— 1502 

0. 5C436E-C8 

0. IC849E-06 

-0.27081 F-07 

— 0.97835C-07 

— - 

1503 

-0.45593E-08 

0.7411 1F-07 

-0. 21520E-06 

-0. 1 1 365E-06 

- 

1504 

-0.40745E-08 

0. 71937E-07 

— 0.20723E— 06 

-0. 10694E— 06 

“ 

MODE NUMBER 26 





GRID 

Tl 

T2 

T 3 

Rl 


10 

0.55578E-03 

— 0.37889E 00 

—0. 87239E-02 

-0. 1 1 145 E-02 


151 

— 0.49382E-03- 

0.37958E 00- 

— 0.95348E-02- 

0. 39466E— 02 



175 

0.2 50 68E-02 

— 0.379 34E-0 1 

0.34U93E-03 

0.95731 E-02 

— 

195 

-0 .67599 E— 0 1 

0.1 7425 E-0 1 

0.87 39 8E- 02 

-0. 574548-02 


.*215 

— 0. 6 52 64E-01 

— 0.17820F-01 - 

— 0.8 13 37 E-02 

0.63 579E-02 


321 

0.1 5527F-01 

0.35848 E-01 

0. 16149F-C1 

-0.28665E-02 

- 

3 22 

-0. 15597E-01 

0.33990F-01 

-0.1 3967 E-0 1 

-0. 7062QE-02 


331 

— 0. 357 7 IE-0 1 

— - 0. 35430E-01 

-0.76014E-03 

-- 0.29o81E-02 

- — 

332 

-0.1 699 2 E-0 1 

Q .3633 1 E-0 1 

-0.409QIE-02 

-0. 48697E-02 


333 

-0. 172 12E-01 

0.3571 OF-01 

-0-43148 E-02 

-0.321 68 E-02 


340 

— 0.1 47 59F-02 

0.3151 9E-0 1 

-0. 20143F-02 

- -0.37958E-01 

. . — 

351 

0.51 708 E-0 3 

0.251I2E-QI 

—0.2618 7E-02 

-0. 17 190 E-02 

— 

400 

0 . 5 1 7C8F-03 

-0. 40027E-01 

-0.2 8 64 4 E-02 

-0. IT 193 £-02 

— 

001 - — 

— 0 .2649 2 E-0 3 

— 0 . 24 567F.-0 l - 

- 0.15450E-C3 

0. 495 55C-03 


011 

0. 1 ie40F-03 

0. 13544E 00 

-0.69571 £-03 

-0 . 52964 E-03 


1106 

-0 . 21fc01C-O3 

-0. 1 5233E-0 l 

0. 21934F-C2 

0. Q7221F-01 

- 

— 1156 

— 0. 1 12 03 E-02 

0. 14452F-01 

0 • 559 63 E— 0 3 

- -0.82770E-01 

. - 

1210 

0.7882 IE-02 

-0. lOOOOE Ot 

‘-0.401 56E-03 

-0. 49227F-03 


1310 

— O.82B07E-O2 

-0.10000E 01 

0.66465F-03 

-0.80 1G8E-03 


— 150 1 

— ’ 0.503146-02 

0 . 2 35G8E- 0 1 

-0. 17950F-C2 

-0. ll65&r-02 


1502 

0.5 50 1 b£-0 2 

0.2488SE-01 

-0. 49 159E-C3 

-0. 14 5 JOE- 02 

- 

1503 

-0.771 80E-02 

0.23026E-01 

0.1 J452F-02 

-0.330 70 f-02 


- 1504 — 

- -O.8O470F-O2 

0.2 4 Q46E-0 t 

0.31 744E-03 

-0.20316E-02 



0 .12 1 02 E-06 
0.62680E-07 


O.39O32E-07 
0.56626E-07 
0.20329E-C6 
0.17753E-06 
0.205969-06 
O.I 0629E-06 
0 .209 10E-06 
0.209 1CE-C6 
0 . 1 8007 E-CB 
0. 20062E-07 
0.56975E-C8 
■0.2 05 1 6E-07 
0.547387-09 
0.54725E-09 


0.87765E-00 


R 2 

0 .13298 £-02 
■0. 77245E-03 
■0.2681 7E-Q 3 
0.46957E-CZ 
0.33026E-02 
■0.252 34E-0 1 
0. 22634E-01 
•0.87354 E-03 ■ 
0. 29183E-02 
0.102 13E-01 
■0.1 1387E-02 
0.2 1496E-0 3 
0.21496E-03 
0.70943E-04 
0.1 394CE- 03 
0. 12 352E-02 
0. 64 135E-02 
0 .20 1 07E-04 
0.2012 1E-C4 
0.35U63E-02 
0. 39090E-02 
0 .26G04E-O2 
0. 34166E-02 


R3 — 

-0.63982E-08 
0 .3952 BE— 08 
• -0. 83348F-07 
—0 .61540E— 07 
—0.973 14E-07 
0. 67755E-07 
-0.66658 E-07 

— 0. 24 41 4E-07 
-0. 105687-07 

0.837 55E-08 
0. 3364 IE-08 
- 0.50362E-G8 
0. 5G362E-08 

— 0.4965 IE-09 
0. 784 3 1 £-09 

— 0.49651E-09 
-0.49650E-09 
-0. L4552E-08 
0 . 19 3 75E-08 
-0. 6231 9E-08 
-0. 73505E-0 8 
-0.54740E-09 
-0. 37554E-09 


- 0 . 
-- 0 . 
0 . 

- 0 . 

0 . 

0. 

0. 

0. 

0. 

0. 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

- 0 . 

- 0 . 

0 . 

0 . 

0 . 

0 . 


R3 

.62994E-01 
3C9B5E— 01 — 
23659E-0 l 
1 1449 E-0 1 
91640E-O2 - 
16888E-01 
18412E-01 
48237E-01 - 
588 72E-0 1 
5029 3E-0 1 
56457E-01 - 
56905E-01 
56989E-01 
852B9E-02 - 
17779E-01 
85289E-02 
85269E-02 - 
409 8 5E-02 
43125E-02 
94576E-03 - 
11951E-02 
1B699E-02 
569 75 E-03 






!/ 




n 



■vj 
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.Table 1-3: . 1ST Mode-Shapes .(Continued) 


MODE NUMBER 27 


— GR ID- 

Jl 

T2 

T3 

10 

-O.27O22E-03 

0.832656-03 

-0.470066-01 

151 

-0.28028 E-03 

-0.187196-02 

0.9543BE-01 

175 

0.11602E-01- 

— 0.198856-03 

0.4352BE-C2 

195 

-0. 52527E-02 

-0.10065 E-02 

0.235536-02 

21 5 

-0. 58028E-02 

0.1 2 247F— 02 

0.23528E-02 

321 

0.28631 E-02 

— 0.132056-02 

- 0.83946E-02 

322 

-0.28262E-02 

-0. 13546F-02 

0. 87935F-02 

331 

-0. 100G2C-03 

0.122556-02 

0 .6 1399C-02 

332 

0.24361E— 02 

0. I 003H 6-02 

0 .582666-02 

333 

-0.32221F-02 

0.63BB8E-03 

0.629586-02 

340 

0.37389 E— 03 

0 . 102526-03 

0.44577F— C2 

351 

0. 27873F-03 

— 0. S 1 42 1 E-03 

— 0.521676-02 

40 0 

-0.2787 3E-0 3 

0.51351C-C3 

-0. 75203F-C3 

801 

0.52636E-05 

-0.38844 E-04 

-0.261506-02 

— Oil 

0. 522 (GE-05 

0.67609E-04 

0. 34948E— 01 

1106 

0.390 1 3 E-02 

0. 13940E-03 

-0.100L0E 01 

1156 

-0. 383 76E-02 

-0. 71516F-04 

-0.99135E 00 

— • 1210 

0.77016E-05 

0. 383826-03 

-0. 214616-02 

1310 

-0. 161 03E-04 

0. 363946-03 

-0.23641 E-02 

1501 

-0.4 1256E-02 

-0. 19444F-Q3 

-0. 59169F-02 

— 1502 

0.4 1534E-02 

- -0. 16499 E-03 

-0.374196-02 

1503 

-0.252836-02 

0.41379E-03 

—0.511 62F-02 

1504 

-0.25593E-02 

0. 103 70E-03 

-0.33138E-C2 

MODE NUMBER 28 



GRID 

Tl 

T 2 

T3 

10 

-0. 43006E-05 

-0. 14009E-03 

0.11674 E-03 

151 

0.26475E- 05 

0.40395E— 03 

0. 561C0F-03 

175 

-0. 74038E-04 

-0. 15107 E-02 

-0 .60506 E-04 

195 

0.47850E-05 

-0.14951F-02 

0. 4 1679E-04 

— *215 

0.757 06 F-04 

0.153666-02 

0.84492E-05 

32! 

-0. 13028E-04 

0. C7213E-03 

0.81 803F-03 

322 

0.2 19 18 E-04 

0-U9446F-03 

— 0 . 5666 IF- C 3 

331 

0.68035E-05 

■* - 0.1 t 702 F-04 

0 .7 1973E-03 

332 

-0. 34852E-04 

—0. 64862F-03 

-0.43157E-03 

333 

0.2371 1C-04 

0.6 8 37 1 E-0 3 

-0.439 12E-03 

340 

0.2622 IE- 04 

0. 15788F-02 

—0.21511 E-04 

351 

-0.859G7E-06 

0. 16 1C8F-04 

-0. 402376-04 

400 

-0.85907F-06 

0.15153 E-0 5 

0.2151 9E-C4 

8U 1 

- — — 0. 1 86 76E-05 

■ -0.260256-04 

0. 120556-03 

Oil 

-0.17209 E-05 

0.363076-04 

0-3315 56-03 

1106 

0. 59503E-04 

-0. 1 1 207F.-O2 

-0.9928 l E 00 

1156 

— -0.5 3806 F-04 

0. 1 1 5 74 E-0 2 

O.ICCCCE 01 

1210 

0. 1 C5C9E-04 

0.27 904F-03 

‘ -0.10650E-02 

1310 

-0 . 798 56 E-05 

0.269C8F-03 

0. 127366-02 

— 1501 

-0. 7 1 63 3 E-04 

— 0. 1 36 2&F-02 

0.96075E-03 

1502 

-0.67657F-04 

o. nooar -32 

0.584466-08 

1503 

-0 .5659 3F-04 

0.89 3b4t-03 

-0. 132801 -02 

— 1504 

0. 555 0th'— 04 

0. 8< 351 E-03 

-0 • 1 23 62F-02 


R1 - 

0. 20481 E- 
0.16747E- 
0. 19764E- 
-0.599116- 
0. 60420E- 
0.61 l 13F- 
-0.56 1 1'7E* 
0. 436676- 
0. 78097E- 
-0. 84 569 F- 
-0. 158406- 
0.13147E- 
0. 131476- 
0.951186- 
0. 76986E- 
-0.81 1546- 
-0.41163E- 
-0. 26624E- 
0.293336- 
-0. 12 I50F- 
-0. 386986- 
0.17166E- 
0.716526 


■03 

03 

•05 — 
02 
■02 

■02 -■• 

■0 2 
■03 
■0 3 - 
•03 
03 

■0 3 - - 

■03 

•04 

-03 : - 

■03 

•0 3 

■02 

■0 2 

•02 

-03 - 
-0 2 
-03 


— R2 

0.78309E-02 
-0.17175E- 02 
0.147COE-02 
-0.133 19E-02 
-0.11965 E— 02 
-0. 1C082E-01 
-0. 10 195E-01 
-0. 51 573F-C2 
-0.30956E-C2 
-0. 43931 E-02 
0.2672ZE-C2 
-0 .52? 26E-02 
-0.52226E-02 
-0.35015E-C2 
-0 .59 L02E-02 
0. 22692E-01 
0 .22320E-01 
-0.94865E-C3 
-0.946656-03 
-0.3076 t E-02 
-0. 30252E-C2 
-0.26799E-02 
-0.2484 7E-02 


R 3 

0.138 57 E-03 
-0.26326E-04 
0.220Z7E-03 - 
0.98279E-02 
-0.97718E-02 
0. 229226-03 
-0. 541 70E- 03 
0.16456E-02 
0. 135276-02 
-0.27592F-03 
-0.48098E-03 
0.25870E-03 - 
0.258 70E-03 
0. 12032E-04 
0. 16678F-04 
0. 12C32E-04 
0. 12015E-04 
-0.39856E-05 
-0. 84 574E-05 
0.31453E-03 
0. 31932F-03 
-0 . 6 3826E-0 3 
-0.10257E-02 


R 1 

-0.23091 E-02 
- — 0. 16339E— 02 - 
-0.92255E-04 
-0. 52771 E-04 
- -0. 00745E-Q4 
-0.I2492F-02 
-0. U8C6F-02 

• -0. 126 4 7 E-02 
-0. 12 754 E-02 
-0. 12613E-02 
—0 . 15 068 E-02 
-0. 1263/E-02 
-0. 12637E-02 
-0. 101 73 E-02 
-0. 10498E-02 

0.65701 F-02 
0. 67340C-O2 
-0. 1 3 250 E-02 
-0. 15841 E-02 
-0. 130696-02 
-0.1 2 709 F-02 
-0. 13572E-02 

* - 0 . 128661-02 


R2 

— 0.28862E-04 
- 0.231096-04- 
0.10946E-C3 
-0.5994 3 E-04 
-—0*4964 0E- 04 
—0 .91923 E— 04 
0.1 3 l 10E-C3 
0.63 129E-C4 
0.37O28E-04 
0.6041 8E-04 
0.1 1B68 E-04 
0.54029 E-04 
0.54029E-C4 
0 .5 12 y 3 E-04 
—0. 20709E-04 
0 .3464 IE-03 
0.31312 E-03 
-0.13385E-04 
—0 . 1 33 65 E -04 
-0.67735E-C4 
-0 .4290 5E-04 
-0. 1 04 34E-03 
— 0.1161 4E- 0 3 


R3 

— 0.23958E-04 
0.13244E— 05 
—0.9207 IE-C3 
—0 . 10080E-02 
—0.96 131 E-03 
0.73545E-05 
-0.71669E-04 
-0.3598CE-05 
0.417 14E-05 
0.93778E-05 
0.8818 1F-04 
0.1? B3 7E-04 
0. 12837F-04 
0.929 5 1 E-0 5 
0. 13272E-04 
0 . 929 5 1 F-05 
0.9294H E-05 
-0.54352E-05 
—0 .41 85 8 E— 05 
-0. 6649 8E-C4 
-0, 702 S4E-04 
— 0 . 2 38 20 F-04 
-0.371 38E-04 


J 








MODE NUMBER 29 


Table. .1-3: LST Mode Shapes (CpntlnuedjLl 


-GR ID — 
10 
151 

-175 — 
195 
21 5 

-321 — 
322 
331 

■ 332 — 
333 
340 
351 - 
400 
80 1 
811 - 
1106 
1156 
1210 — 
1310 
1501 

-1502 — 
1503 
1 504 


-T 1~- 


-0. 10B9BE-03 
— 0.10279E-Q3 
— 0.83075E-04 
-0.604266-03 
0.483296-03 

0.154046-02 

—0 .167 70 C-0 2 
0.9 74 64 E-0 3 

-0.540 566-0 3 

-0.744106-03 
-0. 492316-04 

0.102546-03 

-0.102946-03 
-0. 1 38646-04 
_ 0.593846-06 

-0.356196-03 
-0.903616-02 

0- 119C4C— 02 

0.121 59 E -02 
-0.6 l 1 14E-03 

0. 703 C56-0 3 

0. 115766-02 
0. 116036-02 


T2 

-0.42038 E-02 
-0.23 3476-01 
-0.377326-02 
0. 147786-02 
0.172696-02 
0. 197186-02 
0.145386-02 
0. 102216-02 
_• 0.87653E-O3 

0.102966-02 
0. 407916-02 
- 0.572696-03 
-0 .149 40 6-0? 
0.486956-02 
- -0 .36 170 C-02 
-C. 210206 00 
- 0. 154 196 00 
--0.16G75F-01 
-0. 16675E-0 1 
0.5772BF-0Z 
0. 53483F-02 
0.57 2 19 6-02 
0.52477F-02 


_ T3 

-0.9930 7 E-04 
-0.142776-02 
0.209316-04 
-0.134506-02 
0. 12420E-02 
-0 . 1 1 024 6-03 
0.33466F-C3 
0.41229F-03 
0. 33? 746-03 
0.413746-03 
0.1 22856-0 3 
0. 362666-03 
0.170526-03 
0.202 B?C-0 3 
0.103806-03 
— 0.11 754 6—02 
-0.567386-03 
0.516 13 E-05 
0.446E2F-C3 
0.721 34 E-C3 
0.505G7C-03 
-0.224916-03 
-0.907166-04 


- R1 

-0.3361. E-03 
— 0. 867226— C6 
0 . 37365E— 02 — 
—0.18359 E-02 
-0. 219086-02 
-0 • ?3645 6-0 3 
-0.289356-03 
-0.244116-03 
0.941 186-04 — 
-0. 13347F-03 
0.247776-02 
-0.531916-04 
-0.931916-04 
-0. 1 508 b E-03 
-0. 155846-03 • 
0.12837E 01 
-0.118606 01 
. 0.64495F-05 - 

-0. 59156E-03 
-0. 49564E-03 
-0.442226-03 - 
0. 20925 E— 04 
-0. 19 137E-03 


_ R2 

0.309 LCE— 04 
-0.76303E-C4 
-0.86397E-04 - 
0.600576-03 
-0.8864 2E-C3 
0.3 56256-02 
-0.279446-02 
-0. 1 7061E-C3 
. -0.67669 6-05 
-0.3 1 9S8E-03 
0.115876-03 
—0. i.69096-03 
-0, 168C5E-03 
0.17401 E-04 
0. 16383E-C4 
—0 .2 1750E-G2 
0.55186E-01 
... 0.51 39 2E-05 
0.513 73 E-05 
0. 52014E-03 
0 .526 15E-03 
-0. 3 53 U6E-C3 
—0. 39339E-03 


MODE NUMBER 30 



1504 


Tl 

0. 1 10R0E-03 
* 0.122606-03- - 
-0.30707E-03 
0 . 2 13 1 4E-03 
0.213136-03 — 
0.124 36C-03 
0.151836-03 
0.14484C-03 
-0.22402 E-03 
0. 442 34F-03 
■-0. 755846-03 - 
0. 12092 E-Cj3 
0.12052E-03 
0.103706-05 
0.2551 7F-06 
0.21O35F 00 
— 0.19226E 00 - 
0.387 70F- 04 
-0.40682 E-04 
--0. 56044F-04 
-0.600076-04 
-0.661 02 E-04 

--0.67465f:-04 


T2 

0. 13793F-04 
— 0 .33572 E-04 - 
0.482066-04 
0.109316-02 
-0. 1 1 2B76-02 - 
-0. 1 9 7 6 0 F - 0 4 
-0 . 635 57 E-04 
0.101556-03 
0. 10301E-03 
0. 702666-04 
-0.3! 0226-04 
0 .9 C 352 E-04 
0. 56 83 6E-04 
-0. 15499F-C5 
0.45670E-03 
0. 117J66-D1 
-0 . 4605 5 E-02 
0.51 747F-05 
0.522006-05 
—0.440 75 E-04 
-0. 1552 IF- 04 
0.30772C-04 
0. 14389E-04 


T3 

0.236146-02 
— 0 .837556-02 - 
-0.150796-0$ 
0.162526-03 
_ 0.87346E-04- 

-0.46343C-03 
-0.484 3 4 E-03 
-0. 13149E-03 
-0.36351F-C3 
— 0 .34646 E-03 
-0. 24868F-03 
-0.203126-03 
0.534366-03 
-0. 22 7C36-02 
-0 • 37 f 1 3F-02 
0. 12872C-01 
0.128686-01 
‘-0. 25421E-C2 
-0 . 25 6C5E-02 
-0.23 550 E-02 
-0. 2316C6-C2 
-0.22711 C-02 
-O.223C86-0? 


R 1 

O.71U47E-05 
-0.348716-05- 
— 0.29645E-04 
-0. 12-4596-02 
- 0.128836-02 
0. 33 066E-03 
-0.33L64F-03 
0.537956-04 
0. 223416-04 
-0.6 5 320 E-04 
-0.5U515F-04 
G.28385C-05 
0.28 385F-05 
0.28284F-05 
—0 .7616 1 £-04 
-0. 72 047E-Q1 
-0.281786-01 
-0. 336866-02 
0. 33753E-02 
-0.15072 E-0 3 
-0. 140046-04 
0. 144 64E— 03 
-0. 13022E-06 


R2 

-0.43383E-03 

0. 57 1 85E- 03 — 

0 .410856-04 
0.182 05E-03 

0.271 75E-03 - 

-0. U219E-02 
-0. 10320E-C2 
— 0 .649 31 E-03 ■ 
0. 742 32E-03 
0.751 56E- 03 

0.1 0808 E-02 

0.64-323E-C3 
0.645236-03 
_ _-0. 72735 E-04 
0.26CC6E-C3 
0.12954E 01 
. 0.11753E Cl 

-0.215826-04 
-0.215826-04 
-0.574786-04 
-0.8 13 75E-04 
0. 4 59 8 46- C5 
0.19197E-C4 


R3 — - 
0.90049E-03 
0.16 127E-02 
0.542016-02 
0.206286-02 
0. 234926-02 
0.264C9E-02 
0 .26632E-02 
0.21B52E-02 
0.191536-02- 
0. 190636-02 
■0.615496-02 
0. 18D90E-02 * 
0. ISC90F-02 
-0 . 10662E-0 2 
-0.136256-02 
-0. 106626-02 
-0.106636-02 
0.623 1 3E-03 
0.63658E-03 
-0.457426-03 
-0.541806-03 
-0.5671 5 E-0 3 
-0. 50469E-03 


R3 

0.79845E-05 
-0. 68077E-05 
0. 13669E-04 
0.149716-02 
-0. 149B2E-02 
0. 27B4« E-0 3 
-0. 37940E— 03 
0.167136-04 
0.834646-04 
-0. 29044F-04 
0.215906-04 
0. 293? 3E-04 
0. 29 32 3C-0 4 
. 0.35101 6-04 
0. 74157E-04 
0.351016-04 
0. 343636-04 
-0.2O295E-O4 
-0. 21303E-04 
0.747616-04 
0.566036-04 
-0. 71988P-04 
-0.813‘i0F-04 


ORIGINAL PAGE IS 
OF POOR QUALITY! 


"j 

NJ 



OR ID 

Tl— 

72 -■ 

10 

0.23657E-02 

0. 25039E— 04 

151 

» 7 p 

0.218516-02 

C\ ') 1 accc.nl 

-0.13326E-03 

113 


W*tI77lUL wt 

195 

0.185906-03 

0.37464E-04 

215 

0. 2 0177F-03 

-0.881856-05 

321 

0. 19304 F— 02 — 

-0. 882376-04 

322 

0.1 9096E-02 

0. 11 506 6-03 

33 l 

0. 2 261 9E - 02 

0. 15149 E— 04 

332 

0.225136-02 • 

0. 549376-05 

333 

0.22325C-02 

0. 16069E-04 

34 0 

0.205796-02 

0. 420166-04 

351 

0.224716-02 - 

0.750196-05 

400 

0.224716-02 

-0. 172046-04 

80 1 

0 • 4 77 6GE-0 3 

-0.1)5036-04 

811 

0.491176-03 - 

-0.51 306 E-03 

1106 

0. 192416 00 

-0.529096-02 

1156 

0.21037E 00 

-0.43313E-02 

1210 

9. 478026-0 3 

0.3P771F-04 

1310 

-0.402146-03 

0. 387726-04 

1501 

C.46115E-03 

0. 14907F-04 

1502 

0. 449656-03 — 

— 0. 1 54B0E-04 

1503 

0.52587E-03 

0.3ie 146-04 

1504 

0. 523 72E-03 

0. 130106-04 


MODE NUMBER 32 


GRID 

Tl 

T2 

10 

-O.01912E-O5 

0. 106996-03 

1 5 1- 

0.931696-05 

0.372986-03 

175 

0.4169 56-04 

-0.224916-02 

195 

0.128376-04 

-0 .250246-02 

’2 1 5 

0.503446-04 

-0.220466-02 

321 

-0 .74566 £-04 

0. 13053F-C2 

322 

0. 30052E-04 

0. 13161 E-02 

331 

*-0. 337 766-04 

— -0. 30 395E- 04 

332 

0.44263E-04 

-0. 10804E-02 

333 

-0. 294076-04 

0.1 00006-02 

340 

0.1.32486-03 

-0. 25 193F-02 

351 

-0.52305 E-05 

-0.301956-04 

400 

-0. 523C5E-05 

0. 20585E-C4 

801 

0.10688F-05 

- -0.963566-04 

Oil 

0. 1 10766-05 

-0.97061 F-04 

1106 

-0.79581E-02 

0.153806 00 

— 1156 

0.783796-02 

-0.210406 00 

1210 

0.800 I 56-00 

0.32339003 

1310 

-0.497456-05 

0.32342003 

1501 

-<-0.9 53 706-04 

— 0. 19912E-02 

1502 

-0 .709 7CE-04 

0. 189106-02 

1503 

-0.626726-04 

0.127996-0? 

1504 

0.607176-04 

0. 1 2 2 66E-02 



Mode. Shapes (.Cont inued) 


T3 

-0.23655E-03 
0. 24053E-03 
0.6408BE-03 
0.687116-03 
0.75736E-03 
-0.85522F-05 
-0. 1061 46-04 
-0.31001 6-05 
-0. 13759 E-C4 
-0.15044E-04 
-0. 546476-04 
-0.131 25( — 04 
-0. 32559 E-04 
-0.29531004 
0 .11514 E-03 
0.167006-03 
0. 16579 E-C3 
-0.31914 £-04 
-0 .344856-04 
-0. 375256-04 
-0.24536E-04 
-0 .4076 16-04 
-0 . 27003 £-04 


R1-- 

0.18309E-' 

0.444156- 

- 0 .30(341 E— i 
- 0 . 206806 - 
-0.82U02E- 

0. 18286E- 

0. 175616- 
0 .54 1 00 6— 

- 0.641216- 
—0. 102866- 

0.122456- 

- -0. 59559E- 
—0.95 559 F- 

0.90532E- 

- 0.36362E- 
0.323966- 

— 0. 264 HUE— 

0 .42 l 64 E- 

0. 457C7E- 
0. 18 042 E- 

- 0. 11602E- 
0. 794106- 

-0.63567 E- 


R2 — 

0.269 2 IE-04 
0. 8055 1 E-05 
- 0.238246-02- 
0.2367CE-C2 
0.22802E-02 
- —0.2 39 54 E-03 - 
-0.30140E-03 
-0 .198 72E-04 
0.10450E-04 
-0. 26926S-04 
0.14714C-Q3 
0. I 7003F-04 
-0.17003E-C4 
—0 . 1365 4E-04 
-0.22854E-C4 
0.11763E 01 
-0. 1236 IE 01 
■ — 0 .40538E— 05 
-0.40541E-C5 

— 0.9945 7E- C 5 
0.6 2 100 E-05 

— 0. 32 61 5E -04 
-0 .222 6 2E- 0 5 


— - R3 

O.16397E-0S 
0. 14513E-04 

-0. 30730F— 04 

0.14676E-04 
0. 15367E-04 

0 . 56332E-03 

-0.515026-03 
0.9932 1F-05 
0.3381 3E-04 
0.29870F-C4 
-0.55524E-C4 
0.2161 5E-04 — 
0. ? 16 1 5F-04 
-0. 338626-04 
-0. 8491 Oc-04 — 

-0.339626-04 
-0. 33054E-C4 

0 . 252 50f-03 

-0.212366-03 
-0. 50579E-04 

-0. 19093E-04 

-0. 109596-04 
-0.605406-04 


T3 R1 R2 R 3 

-0. 46449E-03 -0.41 7876-02 0.74668E-04 0.23099E-04 

—0.12 201 E-02 •— -0.269 13E-02 0.72567E-04 0.336976-04 

— 0. 5924 1 E— 04 -0.19007F-03 0.12074E-03 -0.13378E-02 

0. 46803 E— 04 0.40555E-04 -0.93731E-C4 -0. 17152E-02 

0 .2064 6 F-05 - -0.29077 E-03 0.65373E-04 -0. 126686-02 

0.1413 2E- 02 -0.192 156-02 -0.76292E-G4 -0.84920F-04 

-0.132436-02 -0. 13281F-02 0.30547G-03 -D.75551E-04 

0. 12320E-02 - -0.19 807 E-02 0.732766-04 -0.46572E-04 — ; 

-0.559246-03 -0.198366-02 -0.963606-04 -0.585436-04 

-0. 569816-03 -0.196466-02 -0.801956-04 -0.40020E-04 

0.4 37 14F— 04 - -0.23514F-02 0.135476-03 0.10639E-03 

0.173036-04 - G. 197 J1 E-02 -0.72535F-04 -0. 4442BE-04 

-0. 656046-04 -0.197016-02 -0.72535E-04 -0.44428F-04 . \ 

0.43475F-C3 -0. 150076-02 -0.593P6C-04 0.793166-05 , 

0.743 136-03 -0. 1 55266-02 -0.29322E-04 -0.970366-06 ? 

-0.24429F-02 -0.11652F 01 -0.4866QE-01 O.79316E-05 

-0 . 437 176-03 - -0. 12867E 0 1 -0.47934E-01 0. 796I7E-O5 : 

-0.172926-02 -0.72953F-02 -0. 17660E-04 -0 .4 t B53F-0 5 

0.270746-02 -0. 359226-02 -0.176o0E-04 -0.52265E-05 

0 . 1 7 193 E— 02 -0 .20248 E-02 -0.579466-04 -0.12775F-03 

0. 17295F-02 -0.195876-02 -0.26192E-04 -0.132226-03 

-0.171 62C-02 -0.212506-02 -0. 157166-03 -0. 397206-04 

-0.157336-02 -0.198076-02 -0.180046-03 -0.62147E-04 — 



f ; 


n 



W 


MODE NUMBER 33! 



jah ip 1- ^; ±ST_JlQde -ShapfeSLiConilnued), 


■ T l 


-0.30367E-02 
0 .0 70 35E-03 
— P. 96067E— Ol~ 
0.559726-01 
0.50477F-01 
— *0.440346—03 - 
0.108B2E-01 
0.34202E-03 
--0.60066E-01 - 
0.60015E-01 
-0.13077E 00 
- 0.901046-04 
0.901 04E-04 
-0. 314896-02 
- -0.34O74E-O2 
-0.14730C 00 
0.12/006 00 
0.65367E-02 
-0.4267BE-05 
-0 .60507 E-0 1 
—0. 55924F— 01 
-0.42231E-01 
-0.9 1675E-0 l 


MODE NUMBER 39 



U 

0. 108956-02 
0.781 18E-03- 
0.29629E-02 
0.52339E-01 
-0. 5 5592 E-0 1 
-0.951 75E-01 
0.45 19 3 E-0 l 
-0. 3B550E-01 
0.2 19 5 6E-01 
0.18915 E-0 l 
0.6352 8E-02 
0.76669F-03 
0. 769 69E-03 
■ 0.91679E-09 
-0.1 39 72 E-0 3 
0.55529E-02 
-0 . 1 26 1 9 E-0 1 
0. 267626-01 
-0.26969E-01 
- 0.1S309E-01 
0.L9116E-01 
-0.22599E-01 
--0.22J05E-01 


T2 

0.242 58 E-OL 
0.99850E— 01 
— 0. 10723 E— 01 - 
0.ltl06E 00 
-0.1 8976 E 00 
0. 13 06 3E-0 1 -- 
-0.65B30F-02 
0 . 52935E-02 
. 0. 398926-02 — 

0. 58935E-02 
—0.2191? F— 0 1 
0. 647936-02 - 
0.77 227E-02 
- 0 . 147226-01 
-0. 537946-02 ■ 

-0.36144F-01 
-0. 5V005E-01 
0 .53222 E-Ol 
0.53227E-01 
-0.164226-01 
-0.1525 7 E-Ol - 
-0. 10521E-01 
-0.19052E-01 


T 2 

0.19079E 00 

— 0-963 10E 00- 
0.12B69E 00 

-0.59855F-01 
—0.91 5 66 E-Ol 
-0. 85395F- 01 
-0 . (J9396E-0L 
-0.62992 F-01 

— 0 . 579 29C-0 1 
-0.646 17E-0 1 
-0.13253E 00 
— 0. 9U 1 l IE— 0 l 

0.26391 E-Ol 
-0. 1 9035E 00 
-P.127 67 E-0 l 
-0. 2 1 F07E 00 
-0 . IS 19? E 00 
0.332 53 E 00 
0.33253E 00 
— 0 .16 8 301: 00 
-0. 15677E 00 

— 0. 1 ti 6 0 ? E 00 

-0.1 5339 E 00 


13- 

0.33903E 00 
0. 90065E 00 
— 0 .67009F— 01 — 
0. 399C3E— 01 
0.271 0 5E— 01 
-0.1 L036E 00 — 
-0.12515E CO 
-0.6960 9 F-Ol 

— 0. 52 970E-01 — 

— 0.926 10E- 01 
-0.6299 l E-Ol 

— 0. 6 5602E-01 — 
0.658706-01 

-0.29391 E 00 
0 . 693246-0 L 
0. 9963 9 E 00 
0. J.OCCCE 01 
-0.31992E 00 - 
-0.306951 00 
-0. 3002 If 00 
-0.26262E 00 - 
— 0. 2992CF 00 
-0.26705E 00 


R1 - 

-0. 116066* 
-0.79812E- 
— 0. 12608 E' 
-0. 16101 E 
0.17-.71E 
0.23009 1 
-0. 3926 6E 
0.197686 
-0.58510E 
-0. 115626 
— 0.20 072 E 
-0.53015E 
-0.53015E 
-0.37 10/ E 
-0. 19S66E 
0 .2296 1 E 
-0. 366floE 
-0.9331 IE 
0.91618 E 
-0. 20271E 
- — 0 . 55625 E 
0.6316UE 
-0.72999E 


— - R2 


R3 


-01 

-02 

>0 1 

00 

00 

'01 — 
-01 
-02 

-02 — 
-01 
-01 
-02 
-02 
-02 
-02-1 
00 
00 
00 
00 
-01 
-02 - 
-02 
-02 


•0.71805E— 01 
0.888 28E-0* 
0.57879E-01 
•0.20136 E-Oi 
■Q.168B2E-01 
•0 . 1 5996 E 00 ■ 
■0.133O9E 00 
0.11539E 00 
0.12032 E 00 
0. 128726 00 
0.15779E QO 
- 0 . 1 1502 E 00 
0.115026 00 
-0.99779F-01 
— 0. 97B65E-01 
-0.9I695E 00 
— 0.79025E 00 
-0. 149B5E-01 
-0.199B5E-C1 
-0. 55783E-01 
-0.5U1U5E-01 
-0.9 7162 E-0 1 
-0.958B5E— 01 


0.53895E— 02 
—0.479 3 5 E-0 2 

- 0.72142E-02 
C. 1588 IE 00 

-0. 17996E 00 

- 0. 52351E-01 - 
-0.73239E-01 
-0. 10C55E-01 

0.233586-02 
-0.82530E-02 
0. 1966 6E -01 
—0.108786-02 - 
-0. 1C078E-02 
0.27 3966-02 

- 0 . 2 i 7 68 E-02 - 
0. 27 396E-0 2 
0.27351 6-02 

-0. 39392E-02 
0.97B59F-05 
0-98977E-02 

- 0. 296&3E-02 
-0. 10095E-01 
-0. 10893E-01 


T3 

-0-177326-01 
-—0.28303C-01- 
0.37T91E-02 
0. 2699 IE-01 
-0.29762E-01 
0.35915E-02 
0 .636756-02 
-0.6176 7 E-02 
0. 79361E-03 
-0. 12013E-02 
- 0 . 25873 F-02 
-0. 37193C-02 
-0.79 83 2 F-02 
0.11 V02C-01 
-0. 10289E-01 
-0. 390D9F-01 
,-0.997366-01 
0.203136-01 
0.931I3F-02 
0.201 59 F-02 
0. 333 l 7 E-02 
0.289 £96—01 
0.23 121 E-0 1 


Hi 

0 . 18301 E-0 1 

— 0. 637926—02- 
-0.99021 E-0 l 

0. 58078E— 01 

— 0.992816-01- 
0.72951 E-02 
C. 15277F-01 

— 0. 70520E-02 
0. 26698F-02 
0. 38 9 5 ti E-02 

0.97338 E-Ol 

0.69277E-02 
0.t>9277E-02 
0. 692 37 F-02 
0. 699586-02 
0. I 3023 F 01 
-0. 12039E 01 
0 . 3899 3 E-0 1 
-0. 592 70E-02 
0. 1B899E-01 
0. 166696-01 
0.991 326-02 
0. 10305E-0 L 


R2 

0.38007E-02 
— 0.391766-02 - 
—0 .393526-02 
-0.13G JlE-01 
.. 0. 205106-01- 
—0 .66200 E-Ol 
0. 733 15E-01 
— 0.337656-02 
—0 . 10059 E-0 1 
-0. 5966CE-02 
--0.140156-01 
-0. 373996-02 
-0. 37399E-02 
0.291756-02 
0. 32651E-C2 
0.39963E-01 
0. 79390E— 01 
0 . 1 1 QC5E- 02 
0.1 1006F— 02 
- —0.647 7 3E-C2 
-0 .6 1 796E-02 
0. I 1004 E-Ol 
0.H216E-01 


RB 

0. 43007E-0 l 
-—0.499 7 5 £—01 - 
0.H495E 00 
—0 .49644 E-0 l 
. -0.35504E-01 
-0.76207F-01 
-0.67208E-01 
-0.70693C-01 - 
—0.69 190E-0 1 
-0. 641206-01 
... 0. 14354E 00 
—0.65 1 38 E-0 1 
— 0.65138E-01 
0.21 5856-01 
0. 19473E-01 
0 .2 1 585E-0 1 
0.21585F-01 
-0. L4C55E-01 
-0.14153F-01 
0. 1 3 1 90C-01 
0. 153726-01 
0. 162086-01 
0. 15956E-01 


-4 


Table 1-3: LST Jlode.. Shapes^ Continued). 

MODE NUMBER 35 


GRID 

Tl 

72 

73 

R1 --- 

- R2 

R3 

10 

0.81484E-07 

-0.61759 E— 07 

0. 12000E— 07 

-0. 13977E-C7 

— 0.48002E— 08 

-0.1 8 74 3 E-07 

151 

0.72941E-07 

— C-97581E— 07 

0.266226-07 

— 0.56202E— 08 

0.54505E-08 

0. 18450E— 07 

175 

0.L5190E-C9 

- —0.54 166 E— 07 

- -0.24557F— 08 - 

0. 286936-07- 

0. l!4yOE-C6 -- 

-0. I9124E-07 

1*3 5 

-0. 2 04526-07 

0.3264 tC— 07 

-0. 753756-08 

-0.229036-07 

0.119186-06 

0.696246-08 

215 

0.478616-07 

0.67J55F-C8 

0. 292 6 6E-C7 

-0. 90291 F-00 

0.796 -.6E-07 

0.21939E— 08 



0.381 16E-07 

- -0. 78004 E-08-- 

-0. 131 08E-C7 

— ■ 0. 47C83E-C8 - 

0.546776-07 



322 

0.457456-07 

0. 47659E-C7 

—0. 1 65C9E— 07 

0 .50 222 6.-09 

-0.41 192E-07 

-0.439306-C8 

33 t 

0.93152E-07 

0. 3 80 73E-07 

— 0 . 5923 2fc- 08 

— 0. 315 10E —OB 

0. 6B8C56-00 

0.268616-07 

332 

0. 634 66E-07 

0. 35494 E-07 

-0.110546-07 

-0 . 350 7 IE— 08 

0.109C7E-C7 

0. 3C5B7G-07 

333 

0. 707806-07 

0. 39fc?9E-C 7 

-0.10768E— 07 

—0 .54 614 F— 08 

' 0.102216-07 

0.267606-07 

340 

0.59328E-07 

0. 609 3 J E-0 7 

-0. 120046-07 

0. 614°8F-C8 

0. 1 793 7E— 07 

— 0.53284E-07 

351 

0 . 75734E-07 

— • 0.32094 E-07 

- -0.729 39 E-08 - 

-0.461636-03 

-- 0.73194E-06 

0.2843CF-07 

400 

0. 757346-07 

— 0.4010 6E -09 

0. IC722F-08 

-0.461036-08 

0.73 194E-08 

0.284306-07 

801 

-0.294C5E-08 

0.2 80 70E-07 

—0 .75909E-08 

— 0. 297 50E-C 8 

-0.564 1 4E-C8 

-0.156816-07 



-0.208 J66-G6 

0. 7 704 3E-07 

-0. 75985E-09 

: -0.13710 6-07 - 

-0.391486-07 



U06 

-0.4 7 8 73 E-08 

0.150726-07 

0.1343 3E-0 7 

-0. 1007 7E-06 

—0. 32075E-C7 

-0. 156816-07 

1156 

0.3707IE-08 

0. I 1 523E-07 

0 . t 474 OP-07 

0 .7o965 E-07 

—0 .248556-07 

— 0 . 1568 16-07 




- -0.464C0E-07 •- 

-0.69 124 E-07 

0.39370E 02 

0.223666-03 

* Z 1 u 


U » J7 G / 11 U 1 

1310 

-0.2 1 1496-06 

—0 . 392 74 E-07 

-0.152 50 E-07 

0.22714E-07 

0.39370E 02 

— 0.4963 3E-04 

1501 

-0.237 196-07 

0- 53574E-C7 

-0. 115646-07 

-0.72 779E-08 

-0 .601 8 i E-08 

-0.21869E-07 





-0. 61 H50F-08 

- -0.62687E-C8 

-0.20574E-07 





1503 

0. 13667E-07 

0. 52 792 E-07 

-0. 201586-07 

-0.52563E-0B 

-0.997366-08 

-0. 199016-07 

1504 

0.131 72E-C7 

0.3B709F-C7 

-0. 14176E-C7 

-0. 59406 F-08 

—0 ,8383dE-08 

-0.221486-07 


MODE NUMBER 36 


GRID 

Tl 

T 2 

T 3 

Ri 

R2 

R3 

10 

—0. 482 92E-03 

-0.12535E-02 

0. I7245E-01 

-0.720896-02 

— 0.5225GE— 02 

-0.309786-03 

_ 1 C 1 

A 1 Q 7 n i f ,, A 1 

-—a ?<;7AnP«n7 

— 0.257596-01 — 

-0. 35523F-02 - 

- 0.506666-02 - 

0.37029E— 03 

151 

UtlCltvE U J 

? * OOL U4 

175 

-0.1 0747E-0 l 

-0. 312236-02 

—0 .660826-02 

0. 158556-03 

0. 768 34E-02 

-0.219156-02 

195 

0.463876-02 

0. 9 5036E— 02 

0.294066-02 

-0.785196-02 

-C.34367E-02 

0.250616-02 




0. 139626-0 l 

0.311606-02 - 

0. 70C64E-02 ■ 

■ — 0. 38261 E— 02 

-0.4262 IE-02 

215 

^ U *0 30 t“u C 

321 

0. 149486-03 

0. 10947E-02 

-0.100996-01 

-0.21517E-02 

-0.793126-02 

0. 50245F— 02 

322 

-0.2001 IE-03 

a 7 rtfl 71 C._A7 

0.23279E-02 
0 . 803 35C-0 3 

-0.138136-01 
-0. 869336-02 - 

-C. 251196-02 
-0. 13929E-02 - 

-0.723576-02 
— 0.786376-02 - 

-0.49778E-02 

-0.38733E-03 

~'33l 

il it 0 j 

332 

-0. 464496-02 

-0. 156486-03 

-0.1 0824 E-01 

-0.254546-02 

0.74720E-02 

0.6443 16-u 3 

333 

0.364516-02 

0.203046-02 

-0. 109546-01 

—0. 23289E-02 

0.858756-02 

0.451 l 5E-03 

'y r ft 

— 

r\ 7 C/i J ll C 7 _ 

--••A 1 A7A1 P— <1? 

-0 . 1 4965 6-02 

-0.300286-02 

0.868286— C2 

-0.74548E-03 


f 5Ul0t VJZ 

“Ut it in r Ji 

351 

-0.22967E-03 

0 . 86295E- 0 3 

-0. 8561 56-02 

-0.224906-02 

0.787746-02 

0.786356-03 

400 

-0.229 O7E-03 

-0.358506-04 

0. 442356-03 

-0. 2249UF-02 

0.7S774E-C2 

0. 786356-03 

- 801 

-0. 136406-03 

0.647336-03 

—0 .678196-02 

-0.145456-02 

-0.431536-02 

-0. 122746-03 

811 

-0.139026-03 

-0.303676-03 

0.661 17E-01 

0. 514386 -03 

-0. 1 1 63CE-01 

-0. 14945E— 03 

1106 

-0.256336-02 

0. I 1 8196—02 

0.120466-01 

-0 .79 195E-02 

-0.193736-01 

-0. 122746-03 

-1156 

0.279476-02 

-0.553236-03 

0. 126606-01 

-0. 31102E-02 

-0.187466-01 

-0. 1 22 746-C3 

1210 

-0.168306-04 

-0 .9059 6 E -03 

' -0. 35151 E- 01 

-0. 52 375E-01 

0.393706 02 

-0. 21 46QF-03 

1310 

0.380036-03 

-0.90573F-03 

-0.19926F— 01 

0 .29682E-0 l 

0.39370E 02 

0. 15162E-03 

- 1501 

-0.689336-02 

0.29651 £-02 

-0.123366-01 

-0. 250CCF- 02 

-0.687056-02 

-0.25962E-03 

1502 

-0. 671356-02 

0.2 722 76-02 

-0.733596-02 

-0.20023F-U2 

-0.6871 2E- 02 

- 0. 396 C4F-03 

1503 

-0. 43654F-02 

0.284196-02 

-0. 1 5730E-01 

-0.271596-02 

-0.694476-02 

-0.391056-03 

- 1504 

— 0 .42 3 116 6-02 

■ 0.20461E-02 

-0.111026-01 

-0. 26242E-0Z 

— 0.68921E— 02 

-0.38960F-03 


n 


Table 1.-3: 1ST Mode Shapes .{Continued). 


MODE NUMBER 37 



-"J 

vn 




T2 — 

T3 

GR ID 

10 

-0.788226-09 

—0. 15225E-02 

0.1 8679E-Q2 

151 

-0.39555E-09 

-0.191 59E-02 

0.23213E— 02 

175 — 

0 . 1 2 7 69 E— 02 - 

0. 13325 E— 01 

0.8 183 3E— 03 

195 

0.61292C— 09 

-0. L0579E-01 

0.3 174BE-03 

215 

0.1 33 00 F-02 

-0. 1332 3£ -01 

0. 42155E-C3 

321 

0.52595E-05 

— 0.83772E-02 

- 0.631 66E-02 

322 

-0.561 55E-09 

0. 84 192E-02 

—0.932 8 6 F-02 

331 

0. 326950-03 

0.8595 16-C3 

0. 566981—02 

332 

0.669000-03 

— -0.51 360F-02 

- -0.477396-02 - 

33 3 

0.2 7 J39E-03 

0.60389E-U2 

-0.4 8443 F-02 

390 

-0.C3922E-O3 

-0. 126 39 0-01 

-0.5SC55E-03 

351 — 

0. 19255E-09 

— 0. 742390-03 

0. 1 12460-02 - 

900 

-0. 192556-09 

0.100906-03 

-0.95725E-04 

801 

-0. 181 G7E-09 

0.817440-03 

-0 . 5326 6 E-03 

OIL 

0. 182 13E-09 

0.53227E-03 

• - 0. 52469F-03 - 

1106 

-Q. 269790-03 

0.31 807 F-02 

0.7 3059 E-03 

1156 

0.2619(10-03 

-0.2 5 550E- 02 

0.286046-02 

1210 — 

0.15316 £— 03 

-0.9 09 3 4 E-0 3 

O-ICOOOF 01 - 

1310 

0.252516-03 

-0.91613 E-03 

-0. 8*10200 00 

1501 

-0.109 700-02 

0. 110076-01 

0. 48963C-02 

1502 — 

0 . t 01 906—02 

0.99 141 E-02 

0 .5062.70—02 — 

1503 

-0. 38966F-03 

0. 76 1 3 7E-02 

-0.1 1167E-01 

1509 

-0 .37747 E-03 

0.69035E— 02 

— 0 .5 7502L-02 


- -R1 

— G.46305E— 01 
-O.19117E-01 
—0.93108E—03- 
-C. 23 09 I F-0 2 
-0. 129776-02 
-0. 10603E-0 1 - 
-0.10867F-01 
-0. 11433F-01 
-0.U528E-01 

-o< lisi'/e-ot 

- 0 . 140298-01 
— U -11 443F-0 1 
-0. 114436-01 
-0 .65 286 6-02 
-0.69376F-02 
-0.22C93E— 01 
-0.17763F-01 
0. 15546E 01- 
0.11604F 01 
-0. U077C-01 
-o. iooaoF -01 

-0. II 66b F-OL 
-0. 10349E— 01 


R2~ 


-0.fc4065E-C3 
0.54907E-03 
- C.94263E-C3 - 
—0*971 18E— 03 
-0.48349E-03 
-0.21753E-C2 
0.50926E-03 
0. 8B578E-03 
0.84804E-03 
0.1087QE-02 
0. 9 866 2E-03 
0.900 I4E-Q3 
0.90014E-03 
-0.59409E-03 
—0. 7 8786 E— 04 
-O.18791E-02 
-0 • 1 8 L TOE-02 
. C.33952E-C3 
0 .3 3952F-U3 
-0.6SG826-03 
— 0. 9 39 6 IE — C3 
-0.169 50F.-02 
-0. 1 0999E-02 


R3 

-0. 91798E-03 

0.328Q0E-03 
— P. 55037E— 02 
-0.'3l06E-02 
-0.55332E-02 
■ 0.62549E— 03 
-0. 56989E-03 
0.44076E-03 
0.59292E— 03 
0.96092E-03 
-0. I3129E-02 
0.56124E-03 
0.56124C-03 
-0.111578-03 
-0.371386-09 
— 0. 1 1 157F-0 3 
-0.1U57E-03 
0.10200E-03 
0. 13345E-0.3 
-0.19602E-02 
-0. 15225E-02 
-0 . 7782HE-03 
-0.95955E-03 


MODfc NUMBER 38 


GRID 

71 

T 2 

10 

-r . 104 75E-03 

—0. 82047E-03 


0.11709E-03- 

— -0.1V048E-02 

175 

-0.1607 0E- -01 

0.12506E-02 

195 

0.72 1 06F-02 

0. 17466F-0 1 

•215 

- 0.916 53 E-02 - 

- -0 . 1422U E-Ol 

321 

0. 12467E-02 

-0. 16291F-02 

322 

0. 105650-02 

—()• 656 56 03 

33 1 

0. &3585E-03 - 

— - 0. 54 74 0E-03 

332 

— 0.540 4 7 F-02 

0. 165130-02 

333 

0.503960-02 

-0.56494F-04 

340 

0. 873750-02 

0. 24 236E-02 

351 

0.888100-04 

0.76B24C-03 

400 

0.888100-04 

-0. 5°9 36 E-04 

-801- 

• -0.184760-03 

0. 330 10E-03 

81 1 

-0.1892 2 E-03 

-0.72 567 E-03 

1106 

-0.69151F-03 

— 0.229H6F-03 

115 6 

0. 558790-03 

0.45279E-03 

1210 

0. 1293 9F -03 

-0.362256-03 

1310 

0.480616-03 

-0. 265926-03 

1501 

— 0.27333F-02 

.... -0.7 36 76 F-03 

1502 

-0.256296-02 

-0.66 3500—03 

1803 

-0.1 70 29 F-02 

-0.26 799 E— 03 

1504 

-0. 1 584 It -02 

-0.3344UE-03 


13 

0.29610E-01 
0 . 29593E-01 • - 
-0.2 89 82 E-02 
0. U635C -02 
0. I2092F— 02 - 
— 0- 17181 F— 01 
-0. 16282E-01 
-0. 1609 3 c— 01 
-0. 199C2E— Oi 
—0 . 1517 6 E— 01 
— 0 . 1 2 5 39E-01 
-0. 1 3 3 B9E-01 
-0.20512F-02 
-0. 15546E-01 
—0 . 25397E-0 1 
0.21 168E-01 
0.2C9 196-01 
' 0 .8 7082 E 00 
0. ICOCOC 01 
-0.199070-01 
-0.1 76880-01 
-0.17996E-0L 
-0 .15883E-01 


R 1 

0. 56986 E-02 

— 0. 22 590E — 02 • 
0.25 9 53 E— 03 

-0.786396-02 

— 0.8972Q r -02- 
, 0. 13698F-02 

0. 593d9£-03 

- 0. 18999E-02 ■ 
0. 99 83 5 F -03 
0. 136911-02 

-- 0. 19026E-02 
0. 1 10996-02 
0. 1 J 34V E-02 
0. 783 09E -03 
0.286666-09 
0.16023F-02 

- 0.31 969F-02 
0.1368UF 01 

-0. 155 66 E 01 
0. 139 1BE-02 
0 . 171531-02 
0. 91 9870-03 
_ 0.855326-09 


R2 

-0.83689E-02 

- 0. 631 86E-02 
0 .2665 IE-02 

-0.19669E-03 
0.67163E-03 - 
—0.72039 E-02 
—0* 659S9E-C2 

- 0.98893E— C2 
0.920 39E-02 
0. 1 0766E-01 

- ■ 0 .9693 3E-02 

0.99198E-C2 
0.991 98F.- 02 
—0. 1 9260E-02 
0. 18256E-02 
-0.9 D083E-02 
— 0. 30890E- 02 
0.79180E-03 
0.791 8 0E-03 
- 0. 392 2 8E-C2 
-0.37ST5E-02 
-0.31306E-02 
-0.329966- C2 


R3 

— 0.21296E-03 
0.26320E-03 
—0 . 95 19 3E-03 
0.33910E-02 
-- 0. 9851 7E-03 
0.38839 E-02 
-0.92725E-02 

- -0. 9709 3E-0 3 - 

0.97005F-03 
0.35971E-C3 
--0.16843E-03 
0.750856-03 
0. 750Q5E— 03 
-0.872B7E-09 
-0. 17179E-03 
— 0 .87 287E-09 
-0.87285E-09 
-0.6RB50E-09 
0.25992E-0J 
0. 12CC5E-03 
-0. 139H0F-O3 
-0.102116-03 

- 0. 1 1900F-03 


Table 1-3: LSI Mode Shapes . (Continued) 

MODE NUMBER 39 



T1 

T? .... 

T m 

_ R l 

... R2 — - 

GRID- 

— 11 

'It 

~~ '*—* ‘ 1 5 " ' " 



10 

0. 414146-02 

— 0.1567OE— 01 

—0 .16857 E-01 

0.3090 1 E-02 

0.4750SE-02 

151 

0 . 186346-02 

-0.226516-01 

-0.235896-01 

-0.922Z7E-03 

-0.229846-02 

175 

0. 14602E— 01- 

0. 78799 E-02 ~ 

-0.147456-02 — 

—0.4 1573E— 02 

Q.4379SE— 02 

195 

-0. 16163E-0 1 

-0.320306-02 

— 0.45636F-03 

0.171436-02 

0.207716-01 

215 

0.390676-02 

0 « 1224 1 E-0 1 

— 0 • 2C8V2F-02 

0. IC656E-0 t 

0.347516-02 

321 

0.202216-02 

0.605806-02 - 

0. 11735E-01 -- - 

■ 0.7373 3 E-0? 

0.2172 7E-0 1 

322 

0.145326-02 

0.1934 OF -03 

0. 784326-02 

—0.91 795E-02 

0. 109046-01 

331 

0.93R53E-02 

0. 651576-02 

0.589506-02 

0.20834r-02 

-0. 130246-01 

332 

0. 490 286-02 

0.666106-02 

0.545806-02 

0 . 10 7 1 1 E-02 

-0.0 14 4b F-02 

333 

-0. 383526-02 

0.515616-02 

0. fc 1230E-02 

-0. 01222E-03 

-0.9G8&6C--02 

340 

0. 1 43 69E-02 

0.6-94 2 OF— 02 

0.404516-02 

-0.185656-02 

0. 105776-01 

351 

0 • 1 3 2 79 F-02 

0.360276-02 

0.369696-02 - 

0. 658316-03 

- -—0. 12B43E-01 

400 

0. 1 02 796-02 

-0.104106-01 

-0.1098 3 E-0 1 

0. 4 56316-03 

-0.128426-01 

80 1 

-0. 19 1 506-02 

0.111506-01 

0. 1 12926-01 

0.24 7586—03 

O.26332E-02 

811 

0.137386-02 

-0.23499r-01 

-0. 252646-01 

-0. 814I5E-03 

' 0. 59B47E-02 

1106 

0.359206-03 

0. 277146-02 

-0. 111456-01 

-0.202706-01 

G.26560E-02 

1156 

-0. 1 170 36-0 2 

0.292936-02 

-0. 1 1203E-01 

0.214296-01 

0. 8 5893 E-02 

12 10 

0. 302 65F-02 

0.431 896—02 - 

-0.31 120 E-LI — 

—0 . 5 1 650 E-0 1 

0.72254E— 03 

1310 

0.1331 Of-Ol 

-0.931RRE-02 

-0.294376-01 

0.480576-01 

-0.7 2254E-03 

1301 

-0.50016E-03 

0. 13020E-01 

0. 153 7 76-01 

-0. 355536-03 

0.416 3 9E-02 

1502 

0. 362656-03- 

— 0.119916-01 

0. 127796.-01 -■ 

-0.120496-02 

0.489636-02 

1503 

0 .282706-02 

0. 124796-01 

0. 142C5E-01 

0. 51 0466-03 

0.229 14E-02 

1504 

0.287276-02 

0. 11351 E-01 

0.125526-01 

0 . 0 l 1396-03 

0.2 1367E-02 


- - - P. 3 - • 

— 0.43435E— 02 
0.18514E-02 
-0. 184996-01 
-0.67222E-02 
0.25614E-OI 
-0.490516-02 
-0.80651E-02 
0. 120606-01 
0.147736-01 
0. 971856-02 
0.752456-02 
0. 12266F-01 
0. 122666-01 
-0.250386-02 
-0. 57 780E-02 
-0. 250386-02 
-0.250366-02 
0. 160106-02 
0.705936-02 
-0.14340E-G2 
-0.2091 36-02 
-0.148146-02 
-0.770426-03 


MODE NUMBER 40 


GRID 

T 1 

72 

T3 

R1 

R2 

P 3 

£0 

0 .8 46 136.-0 1 

0.212246-02 

-0. 693766-02 

-0.33855E-02 

0. 13468E-02 

0.550546-03 

-151- 

-• Q.67666E-01 

— 0.411306-03 

-0.597246-03 

0.22931E-03 - 

— 0. 564856-03 

• 0. 13031E-03 

175 

0. 1 5028F-01 

-0. el 765E-04 

-0.295426-01 

0.491706-03 

0.15021E 00 

0.121976-02 

19 5 

0.U765E-01 

-0.268076-03 

-0.267 7 7 E- 0 1 

0.279436-05 

0. 1487 IE 00 

—0. 1402 3E-02 

-215 - 

- 0.11431 E— 01 

0. 567 C5E-03 

-0.2 5 5006-01 

-0.78064 E-0 3 

0.1 4791 E 00 

0. 12355E-02 

321 

0.5 15516-01 

—0.62 1996-02 

0. 839746-03 

-0.121786-01 

-0. 14581 E-01 

0.345396-01 

322 

0. 5 ! 009 E-0 1 

0. 687366-02 

0.1 0109F-02 

0.122196-01 

-0.168026-01 

-0. 33271E-01 

331 

— 0. 718006-01 

0.49213E-03 

0.15601 F-0? 

0. 1200JE-03 

—0.1422 7E-02 

-— 0.6d967E-03 

332 

0.725 29 E-0 1 

-0.221376-03 

0.811576-03 

0. 2R13bF-03 

0. 3 dfc62£-03 

0.633486-03 

333 

0.711 79E-0L 

0. 65 0696-03 

0. 71 6C6F-03 

-0. U 1 13 E-0 3 

—0 .21 409 E-02 

0. 6 1517 F- 03 

— — 340 

— 0.592846-0 l 

- 0.389246-03 

-0.357116-02 - 

-0.560516-05 

- 0.1214 5 E-Ot 

—0 .994 78 E— 03 

351 

0. 7 t 74 3 E-0 1 

0.278576-03 

0 . B2206E-03 

-0.740146-03 

- 0. 124946-02 

-0. 56 1 6 IE-04 

- 400 

0.717436-01 

0. 34? 7 66- o 3 

-0, 606C IE-03 

-0. 748146-03 

-0.1 24 94 E-02 

—0 .5616 IE— 04 

• 801 - — 

0.39052 6-0 t 

0 .92 5676-03 

-0. 15556E-03 

0.21853E-03 

-0.323676-04 

-0.422736-03 

811 

-0.4201 16-01 

0. 973 956-03 

0.3 7051 6-0? 

0.422436-03 

-0 .078986-03 

0.9691 3f-03 

1106 

-0.015 136-02 

-0.244656-03 

0. 141566-03 

0. 191206-02 

-0.63629E-01 

-0.4227 3 E-03 

1156 

0. 811446-02 

-0. 13383 6-03 

- 0.104166-03 

-0. 104276-02 

- 0. 633406-01 

— 0.42277E— 03 

1210 

0.524R1E 00 

0. 58 3046-03 

* -0. 1 1626T-03 

-0.207526-03 

0.140576-04 

-0.27925E OQ 

1310 

0.538506 00 

0.563046-03 

0.693096-03 

-0. 123766-02 

0. I 360CE-04 

0.28653E 00 

1501 

— -0. 399776-01 

• -0. 900066-03 

-0.221966-03 

0.14U976-02 

0.125526-02 

-0. 26 0 2 3E-0 2 

' 1502 

-0. 402196-01 

-0. 168 0 7f - 02 

-0. 715246-04 

0. 106716-02 

—0.3 16 39 E-03 

-0 . 5B 500 6-03 

1503 

-0.39651 E-01 

-0 . 366231 -03 

0 . 1 09 75 6-03 

0. 2/3626-03 

-0. 137C76-02 

0.250186-02 

1504 -- 

0. J9363F-0 l 

-0. 443356-03 

0. 296 t 76-03 

0. 70067E-04 

0.791 31 E-04 

-0 .1)54 446-0 3 


Maor« SutlnO* Form*. Inc. tv 


n 


MODE NUMBER 41 


„XafaJ.e J-3.: .LST_Mo.de.Snapes._('Conf Jnuedl 




r n 


T2 

X3- 

GRI D- 

10 

I i 

0.36486E- 03 

0. 82467E— 02 

0. 14712E— 03 

151 

0.156306-03 

0.4S394E-02 

-0. 11572F-02 

175 

‘•>.272666-02- 

- — 0. 527366—01 

— 0 . 70BC1 E-02 

195 

0 .401746-02 

0.4 1936 E— 01 

-0. 1 7116E-C2 

215 

-0.687926-02 

0.47920 F— 0 1 

-0 .490 6 7 E-02 

— 321 

0. 12030E-02- 

0. 209956-01 

o. 134 car-oi 

322 

0. 330986-02 

—0 . 209 27F-0 1 

0.21 7 78E-01 

331 

-0. 16786E-02 

-0.62259E-02 

-0.1 0422 F-01 

332 

- 0.19 726 E-02- 

.. 0.61631 E-02 

... 0 . 1 1 2 C3E-0 1 

333 

-0. 174216-03 

-0.18452 F-OI 

0 . 1 1 340 F-0 l 

340 

0. 2 20 56E-02 

0 . 2493 1E-0 1 

0. 25556E-02 

351 

0. 1 1 5326-04 

0.569286-02 

— 0 .3 5345 E-0 2 

400 

0.1 1583F-04 

-0. 2 52 3 7E-02 

0.112 57 E-02 

001 

0.5984 16-04 

-0.23269E-02 

-0. 75448E-02 

an 

0. 966596—04 

- -0. 10060 E-0 1 

-0. 199 56 F-0 l 

1106 

0.133676-02 

-0.167066-01 

0.547676-02 

1156 

-0. 1 3068 E-0 2 

0. 155576-01 

-0.532 70F-02 

1210 

0. 25968E- C 1 

0. 14001 E-02 

-0.10394E 00 

1310 

-0.33 340 E-0 1 

0.1 4007E-02 

0.12612E 00 

1501 

0. 63 8 776-02 

-0.828606-01 

-0 .577 59 F-0 1 

1502 

■ 0.66089E-0? 

- - 0 • 0 72 26E— 0 1 

0.633 74E-01 

1503 

0.44974 E-02 

-0.57525E-01 

0.80421E— 01 

1504 

0.40994E-02 

-0. 59304E-01 

0.78939F-01 

MODE NUMBER 42 



GR ID 

T 1 

T2 

T3 

10 

0.46608E-04 

O.1Z336E-01 

0.491 17E— 03 

- 151 

0. 840486-04- 

0.62 200F-02 

0.S2764E-03 

175 

-0. 1C361E-02 

0.78 12 IE-02 

0.215 17F— 03 

195 

0.701 66E-02 

-0.2 1630 E-02 

0.81117E-03 

‘215 

-0.60 44 IE— 02 

- 0. 22698F-02 

-—0. 1 02 33F-02 

321 

-0 .165 36 E-02 

-0 .81 508E-02 

-0. I0354F-02 

322 

0.191 51E-02 

-0.74816E-02 

0 . 6096 7 E— 04 

331 

•—0 . 233 80E- 02 

- -0.B1631E-02 

0. 77CC8F-03 

* 332 

0.10287E-02 

-0 . 78350 E-02 

0.66708F-04 

333 

0. 155BBE-02 

-0. 82543E-02 

-0.6591 1F-04 

340 

0.379 1 7E-03 

- -G.95742E-D2 

Q.12103F-03 

351 

0.030706-04 

-0. 73045E— 02 

-0.3101 6E-03 

400 

0 .0 30 706-0 4 

-0. 27749F-02 

0. 15057E.-03 

801 

0.594 06 E-05 

-0.249 23 L— 02 

-0 .374536-03 

. 8L1 

— 0.224426-03 

0. 493626-01 

0.2 12 32 E-03 


lint 0 . 19 1 39E-04 

1156 0.38911E-O4 

1210 -0 .55 19oE 00 

1310 0.5281 9 F 00 

1 50 l 0.39252F-03 

1502 0.7 716 LE-0 3 

1503 - C .988536-03 

1504 --0.86755E-03 


-0.04441 E-03 
-0. 14273E-03 
0. 14801F-02 
0. 14001E-02 
-0. 63 1 67F -02 
-0.50974 6-02 
-0.568G4E-02 
-0.4495 9 E-02 


0.254441 -03 
0.21 501 E-04 
‘-0. 15656E- 02 
0 .29969E-02 
-0.12271 F-02 
-0. 14555F-02 
0.13131 E-02 
0. 139641-02 


-0. 10122E 01 
0. 45561E— 01 

— -0.129R6E-01 — 
-0. 135826—01 
-0. 17556E— 01 

0. 14712E-01 — 

0. 1667VE-0I 
0.234651-0 1 

- 0. 23865E — 01 — 

0.240 I4E-0 1 
0. 32 766F— 01 

— 0 . 23 56BE-Q 1 — 
0 .23 563 E~0 1 

0. 65E52E-01 

— 0.71522E— 01 
0.13322E 00 
0.12351E 00 

0.1B613E 00 - 

-0.22628E 00 
C . 1027 IE 00 

— 0. 1 1016E 00 - 
0.96U6E-01 
0.10654E 00 


R1 

-0. 20376E— 01 
— 0." 832E-G2 - 
-0.23035E-02 
0.1 1477E— 02 
.. 0. 43805 E-03 
-0. 39926E-03 
0.15723E-02 
0. 36279E -03 
0.49493E-03 
0. 10086E-02 
-0. 52522E — 03 
0 .62000 E-0 3 
0. 62 OOOE -03 
0.144165-02 
0. 18004E-C2 
0.67C91E-02 
-0.U 196E-02 
-0.35712E-02 
-0.544 56 F-02 
0.2 79 66 E-0 .2 
0. 20644E-O2 
0.268746-02 
0..Z6O33E-02 


R2 

0.139396-02 
-0.1 1863E-02 
-0 .8 6494 E— 02 - 
0.29532E— 02 
0. 53910 E— 02 
-0.73654E-02 - 
0. 1 66 30E-Q1 
-G. 204705-02 
-0.22372E-C2 
-0. 30 199E- 02 
-0.41009E-02 
-0.2 1040E-02 
-0.2 1040E-02 
0. 534766-02 
-0.97445E-C4 
0.10610 E-Ol 
0. 1G374E-CI 
-0.3 31 49 E-02 
-0. 3 3149E-C2 
0.7051CE-C2 
0.7646 9 E-02 
0. 52409E-02 
0 .4 18 19E-Q2 


R 2 

-0.167496-03 
-0.23702E-04 
0. 10249E-03 
—0. 5478-1E-C3 

- 0.62524E-03 ■ 
-0.2i 577E-02 

0.27764E— 02 

- 0 .4 7252 E-03 
-0.428C4E— 03 
-0.48590E-03 
-0. 12090E-C2 - 

0 .40 3036-03 
0. 40308E— 03 
0. 826E2E- 04 
-0.14651 E-03 
0. 15250E-03 
0.309 30 E-03 
-0.60848F-04 
-0. 60342E-C4 

- 0 .6174 7E-02 
0. 71101E-03 

-0 .2 39 57E-0 3 
— 0.44058E -03 


R3 

0.35062E— 02 
-0. 16383E-02 
0.9B30CE— 01- 
0.10355E OO 
0. 96900E— 0 l 
-0.535426-02- 
0. 22585E-02 
-0.22 3006-02 
-0.29127E-02 - 
-0.22350E-02 
-0.568966-02 
-0.27727E-02 
-0.27727E-02 
0.396876-03 
-0. 142446-02 
0 .396876-03 
0. 396876-03 
-0.1 3822E-01 
-0.17747E-01 
-0.81 145E-02 
-0.534 3 IE— 02 
-0.208736-02 
-0.84592E-03 


R3 

0.463266-02 
■ -0. 2 1200E-02 — 
-0.26 768E-02 
0.51623E-0 2 
- 0.35584F-02 ~ 
-0.29953E-02 
-0. 25975E-02 
— 0 . 38666E-02 
-0. 4451 9E-02 
-0.337906-02 
0.67248F-02 - 
— 0. 39629F— 02 
—0.39629 F-02 
0. 380786-03 
0.92! 09E-02 
0.38078E-03 
0.36078E-03 ■ 
0.2E854F 00 
0. 281 216 00 
0 . 2 1678F-02 
0.2 1 616F-C 2 
0 . 2 14 74E-02 
0. 235046-02 - 
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.MODE NUMBER 43 
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Table 1-3: LST Mode Shapes .(Continued). 




1 X 

- — |£ 

10 

0 * H 769 E — 02 

0 . 36114 E -02 

151 

0 . 38639 E — 03 

0 .67647 E -02 

- 175 — 

0 . 1 8673 E — 02 

0 . 58424 E-C 3 

195 

O. 593 O 3 E -02 

0 . 164526—03 

215 

— 0. 644 38 E -02 

- 0 . 62930 F -02 

-321 — 

0 . 296 1 3 E -02 

- 0 . 30802 E — 02 

322 

— 0 . 21332 E — 02 

- 0 . 36280 E -03 

331 

- 0 . 18352 E -02 

- 0 . I l 166 F -02 

-332 

— 0 . 2086 7 E -02 

— 0 . 25082 E -02 

333 

0 . 01 034 E -03 

- 0 . 577 l 7 E -03 

34 0 

-0 . 577036-0 2 

— 0 . 36062 E -02 

-351 — 

0 . 34951 E — 03 

-- 0 . 96 ) 346-03 

400 

0 . 14951 F-U 3 

0 . 3 C . f - 9 E -02 

801 

— 0 .955 16 1-03 

- 0 . 332 16 E -02 

- 8 LI — 

0 . 106646—02 

- 0 . 942816-02 

1 106 

- 0 . 157 C 7 C -03 

- 0 . 118526-03 

1156 

— 0 . 22620 E -03 

- 0 . 1131 SE -02 

-1210 — 

0 . 1 67 58 E -0 1 

- 0 . 164 34 F -02 

1310 

- 0.395 72 E -02 

0 . 184336-02 

1501 

— 0 . 1 1 1 C 3 F -02 

- 0.62337 F -03 

1502 - 

0 . 875166-03 

- 0.45 16 5 E -0 3 

1503 

- 0 . 16047 E-O 2 

- 0 . 18964 £-02 

1504 

- 0 . 162 D 6 E -02 

- 0 . 17023 E -02 


T3 

Oo 75676E-02 
-0.19580E-02 
-0.24297E-02 — 
-0.99188E-03 
0 . 1O364E-02 
-0. 31C20F-02 — 
-0.65342E-C3 
-0.21819E-C2 
-0.37550F-02 
-0.32708E-02 
-0.27C796-C2 
-0 .32 164 E-02 • 
-0.4403 6f -02 
0.567986-03 
0.32! 13E-01 - 
-0. 35 79 BE-03 
-0.332 50 E-04 
0.27740F-02 — ■ 
-0. 425346-02 
0 . 1447 3E-02 
0. 203 2 IE- C2 
-0.303896-02 
-0.24539E— 02 


R1 

0.22323 E— 01 
-0.317B6E-02 
0.5B497E-02 
-0. 107S0E-01 
0.26 147E-02 
0. 50148F-02 ■ 
-0.65596E-02 
-0.20720E-02 
-0. 49405E-03 
-0.225U3E-02 
0. 908096-03 
*0. 16362F-02 
-0. 16362 E-02 
- 11 . 216616-02 
-0.67 182E-03 
0.94OC8E-03 
-0.91636E-02 
0.51456F-02 
0. 70 C83E -02 
-0.27 503F-02 
-0. 32155F-0? 
-0.45884E-02 
-0.30121 E-02 


R2 - • 

— 0.26L41E— 02 
0. 31246E-02 

— 0.59544E-03- 
0. 128C7E-02 
0.60370E-02 

— P.372 17E-02 
-0. 15392E-01 
-0.8 7090 E-03 

- 0. 35435E-03 

— 0 .2 1990E-02 
0. 13549F-C1 

-0.I03Q7E-02 
-0.1038 7F-02 
0.100S5E-C3 

0.5469 7E-02 

-0.12685E-02 
0. 1828 7F-02 

0 .393 70E 02 

-0.3936SF 02 

— 0. L 3410E-Q2 
-0.1 29 22E-02 
-0. 10032E-02 
-0.66832E-03 


MODE NUMBER 44 


GRID 

T 1 

T2 

T3 

10 

-0.52032 E— 06 

0 .28 170 E-07 

0.372 14E— 06 

- 151 

-0.397486-06 

0. 976906-08 

0. 15056F-06 

175 

-0 .284836-06 

-0.73 705 E-0 7 

0.20454E-C6 

195 

0. 2 8942E-0 7 

0.2 772 46-07 

0.2 1 564E-06 

- *215 

- 0.97126E-08 

-0.250036-06 

0. 20832E-06 

321 

-0.29124E-06 

0 .487596-07 

-0.1 3926E-06 

32 2 

-0.2 74 92E-06 
— 0 .4 2926 E-06 

-0.251686-07 

-0.330776-07 

—0 . 2 54 86 E-06 
— 0 . 164536—06 - 

331 

332 

-0. 478066-06 

-0.60351 F-07 

-0 .223346-06 

333 

-0.3o34flE-06 

0.E64 326-08 

-0. 229S9E-06 

„ 3*0 

— 0.40485E-06 

0.1181 8 £-06 

- — 0 . 1 3 70 5 E— 06 — 


351 — 0. 42295E- 06 

400 -0.42295E-06 

*"80 1 — 0.29C94F-06 

811 ' 0. 3G743E-06 

1106 0.527 70E-07 

1156 0. 572 3 4E-07 

1210 -0 . 73504 E-05 

1310 0.7651 3E-06 

-150 1 ’ 1 0.27356E-06 

1502 0.276U4E-06 

! 50 3 0.27061E-06 

-1504 0. 27106 E-06 


-0. 22 485E-07 
-0.432761-08 
-0.2 42 7 1 E-08 
0. 24532F-06 
0.21535F-07 
-0. 22230E-Q7 
0.16228E-03 
0.1621 4 E-08 
• 0.11 165F-06 
0.121 59E--06 
0, 64 J64f -0 7 
0 . 7099 2 E-0 7 


-0. 1 3594F-06 
-0. 63024E-07 
-0.46736 E— 0 7 
0.1 1693F-05 
Q.29456F-C7 
0.434P0E-07 
0 . 2 1 2 60E- 06 
-0.90928 E-0 7 
-0.6375 7E- C9 
0 .Z0023E-07 
-0.21 395 E-06 
-0. 183 24E- 06 


RL 

0. 10094E-05 
-0.175B7F-06 - 
-0.683846-08 
-0. 19231E-07 
0.43 5 06 E-07 - 
0. 11335F-C7 
-0.13387 E-06 
-0.66576E-C7 
-0.84049 E-07 
-0.671 12 C-07 
-0. 1 1922E-06 - 
-0.67451 E-07 
-0. 67451F-C7 
-0 . 93550 E— 07 
-0. 402 l 9E— 07 
-0. 174 7 7 E-06 
-0 . 1 !1 038 E-06 
0. 344^9E— 06 
0. 16B61E-06 
— 0.15195 F-06 - 
-0 . 15930E-06 
-0. 13770F— 06 
-0. 17815F-06 


R2 

-0. 1404 1E-C6 

- 0.43385E-07 
-0.94025E-06 
—0 .962 37E-06 

— 0.95390E-06 
0. 37074E-C7 
0.72551E-C7 
0. 1C824E-C6 
0.748 U4E-07 
0 . 1 1 754 E-06 

- 0. 30624E-C 7 
0. 10754E-06 
0. I0754E-06 

- — C.9 8 57 IE-C8 
—0 .2091 0E-06 

0.42634F-C6 
- -0.46257E-06 
0.3936BE 02 
*-0>39370E 02 
— 0.28098E-07 
-0. 34594E-C7 
—0 .3 58 90 E-07 
-U.5C914E-C7 


R3 . ... 

0 o 167 14E— 02 
0. 15079E-02 
0. 57804E— 02 - 
-0 . 17 190E— 0 l 
0. 18265E-02 
0.97103E-02 - 
0. 25682F-02 
-0.64448E-03 
-0.28233E-02 
-0.2759 56-02 
-0.701 3 8 E-02 
-0.34875E-02 
-0. 34875E-Q2 
0.48722E-03 
0. 22465E-02 
0.48722E-03 
0. 40722E-03 
0 .915346-0 2 
-0. 205756-02 
-0.98 2 1 8E-Q 5 
-0. 17872E-03 
0. 40794E— 03 
0.682 10E-0 3 


R3 

0. 12822E-07 
— 0.70396E— 08 
— 0.16177E— 06 
—0. 19853E— 06 
-0.2429 4 c-07 
-0. 20652E-06 
0. 167406-06 
-0. 350136-07 
-0.26504E-07 
—0 . 164 1 4S— 0 7 
0,3024 IE-0 7 
-0.1151 IE-07 
-0. 11511 E-C T 
0.32702E-08 
0. 394346-07 
0. 32 702 E-08 
0.32 70 5E-C8 
-0. 2 1990S-0 3 
0.50 l 56E-04 
- 0.2651(11—07 
0.74 3 7 5E— 09 
-0.1872 5F-0 8 
0. 22 149E-07 
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MODE NUMBER 45 


n 


.Table 1-3:. . LSI Mode. Sha p.es_{£onl ijiued )_ 


'©‘O 
w C> 


-GR ID- 
10 
151 


— -T l 

.37879E-02 

12927E-02 


T2 - 
0. 12284E-01 
0.206656-01 




175 

- 0.22392E-01 

— 0.873226-02 


195 

0. 10389E— 01 

-0.323406-02 



215 

— 0.29828E-‘G 1 

0.451056-02 



■ 3 ? i 

- 0.75196E-02- 

— 0.395296-02 



322 

-0.674! 2E-02 

—0.612 7 IE-02 

w 2 
Ej ra 


331 

—0.5a I 76E-02 

■ — 0.43071F-02 


- 332 - - 

0.1 1 1 95 E -0 1 

- -0.50931 6-02 



333 

-0 , 209 84E- 02 

— 0. 6 81 166-02 



340 

—0 .9 7 7 2 1 E-02 

-0.379226-02 



• 351 

- 0.1141 BE-02 

0. 41 550E-02 



400 

0.114 18 E-0 2 

0. 756706-02 



801 

-0.280416-02 

— 0 .9 5 255 C-02 


- 5 

81 1 

— 0. 312566-02 

— 0.253126-01 



1106 

-0.243136-03 

-0.250796-02 



1156 

-0.874826-03 

— 0. 1 1 C 76 E-02 


40 

1210 

--0. 466896-01 

— 0.52620E-02 


•! 

1310 

-0.11491 E— 0 1 

5.526216-02 



150 l 

-0. 107106-02 

-0. 14172E-01 



1502 

-0.. 669456-03 

-0.137176-01 



1503 

-0.320566-02 

-0. 133556-0 1 



1504 

-0.333006-02 

—0. 128 56E-0L 


T3 

— 0.9692 7E-02 
—0 .133206-01 
-0.47753E-C2 - 
—0.36607 £—02 
0.1 78506-0 2 
0. 339 34E-02 — 
0.21 64 0E-01 
0. G2056F:- 02 
0.10162P-01 - 
0. 12145E-01 
0.750 3 5E-02 
0.79673E-02 • 
-0. 53S53E-C2 
0.60479E-02 
-0.23499E-01 - 
-0 . 3 75906- 02 
-0.424706-02 
-0. 127116-01- 
-0. 30034 E-02 
0.405416-02 
0 . 349546—02 - 
0.121306-0! 
0.1 10946- 0 1 


- - PI 

-0. 350666-01 

0.80547E-02 

- 0. 16044F-01- 
— 0 . 277 17E-01 

0. 34804 E-02 

- 0. 19836C— 01 
-0.12 157 £-01 

0.63 6 76E— 03 
0.65406E-02 
0. 55227E-03 
0. 13703E-01 
0.24 563 £-02 
0. 24563E-02 
0.299636-02 

- 0.20094 f — 02 
0. 20307E-01 

-0.39336E-02 

- — 0. 23597E— 01 

0.557716-02 
0.66649F-02 
0.621 50E-02 
0.56293E-02 
0. 69134E-02 


R2 - 

0.49795E-02 
0.41775E— 02 
0 . 12829 E— 03 - 
O.454S4E-02 
0. 17945E— 01 
0.1533 IE— 01 
-0.30795E-01 
-0. t 1547E-01 
-0.65096F-C2 
-0.16296E-01 
0.32067E— 01 
-0. 12093F-01 
-0. 1 2093E-01 
0.12178E-02 
0.49476E-02 
-0. 195653-02 
0.70852E-02 
0. 18U46E-01 
0.188456-07 
0.12311 E-03 
0.357 74E-03 
D.16472E-02 
0.273 71E-02 


— R3 

0.56161E-02 
0.39317E— 02 

— 0 . 28800E— 0 1 - 
—0. 26292E— 01 

0.76543E-02 
— 0.24673F-01 
0. 10621E-01 
0.441 79E— 04 
■ — — 0. 804486-02 
—0 .8 1494E— 02 
-0. 189356-01 

— -0. 106056-01 
—0 . 10605E-01 

0. 139956-02 

— 0.613266-02 
0.13595E-02 
0.13995E-02 
0.248736-01 

—0. 61 1 90E— 02 
0 . 1735 2E-03 

— 0.27972E-03 
0.554096-03 
0. 122236-02 


-J 


MODE NUMBER 


46 


GRID 

T 1 

T2 

T3 

RL 

R2 

R3 

10 

-0. 36685E-02 

0.76 177 E-02 

0.719C8E-02 

0.52801E— 02 

-0.42806E-02 

0. 440266-02 

- 15 1 

— -0.168P5E-02— 

— 0.159e06-01 — 

— 0. 157866-01 - 

— -0. 56333E-03 

0.45259E-02 

0.4911. 02 — 

175 

— 0.225S1 E-01 

0.16047E-02 

0.43811 E-02 

0. 163746-01 

-0. 26732E-02 

0. L383 6F-01 

195 

0.265C4E-01 

0. 95 2 31 E— 03 

-0. 12406E-02 

0.28115 E— 02 

—0 .14204E-01 

0.9 1992E-02 

-2 1 5 

... -0 . 795 74E-02 . 

-0.53682E-02 

0 . 38 33Ur-02 

— ■ -0. 242I9E-01 

— -0.71683E-02 

— — 0.29 19 7E-0 1 — 

321 

0. 561C5E-02 

-0.475736-02 

—0 .176666—01 

-0.166546-01 

0.33S50E-C1 

0.996066-02 

322 

-0 .77769 E-0 2 

0.65931:— 02 

-0. 52213E-C2 

0. 167386-01 

-0. 10794 E-01 

0.22976E-01 

331 

Oo 768 526-02 - 

0.97864F— 02 - 

-0.394046-02 

0.44722E-02 

— 0. 81017E-02 

0. 81644E-02 — 

332 

-0. 299046-02 

-0. 106536-01 

-0.282066-02 

-0 . 82 842E-03 

0.75431 E-03 

-0.131066-01 

333 

0.57599E-02 

-0.762026-02 

-0. 345846-02 

0.211396.-02 

0.367 37E-03 

—0. 4431 9E— 02 

340 

0. 38969E — 02 

-0.639446-02 

-0.346806-02 

0.13084 E-0 1 

--0. 232536-01 

— — 0. 15074E-01 — 

351 

-0 . 16 18 2E-02 

-0.783006-02 

-0.263576-02 

-0. 92S43E-03 

0. 78 1 57E-02 

-0.93B626-02 

400 

-0. 16182E-02 

0. 289 8 4 E-02 

0 .629 76 E-02 

-0.929436-03 

0.78 1 57E- 02 

—0. 53862E-02 

801 • 

— 0.291206-02 

-0. 405246-02 

-0.662656-02 

-0. 852286-03 

-0 . 10 104 E-02 

0 .52 ) 1 1E-0 3 - 

dll 

0 . 300 3 1 E-0 2 

0.161906-01 

0.191296-01 

0. 180166-03 

— 0. 43 757E-C2 

0.35353E-02 

1106 

0. 30423F-03 

-0.550156-03 

0 . 390 20 E-02 

0.45 186E-02 

0.24946E-02 

0. 5231 IE-03 

1156 

0 . 7 39 feOE-O 3 - 

--0. 536696-03 

0. 402 146-02 

--0. 77U36-02 

- -0.609 14E-02 

0 .5231 IE-03 - 

1210 

0. 1263 5 E— 01 

0.21 08a 6-02 

“ 0.97027E-02 

0. 18345E-01 

— 0. 7072 2E-C3 

—0. 67346G-02 

I 310 

0.196656-01 

0. 2I0S6E-02 

0. 702856-02 

-0.1)2096-01 

— 0 . 7872 1 E-03 

0. 1048 5F-0 1 

1501 

— ‘ 0.229066-02 

0 .341 1 2 E-02 - 

-0.742826-02 

0.118846-02 

0.1 139CE-C2 

- 0. 14276E-04 — 

1502 

0. 209416-02 

-0.34 109 F-02 

-0 . 655686-02 

-0. 35 222 E-0 3 

-O.18462E-02 

0. 57296E-03 

1503 

0. LU98SE-02 

-0.32202 e -C2 

-0. B71 706-C2 

-0. 145766-02 

-0.81 V 10E-03 

-0.283436-04 

1504 — 

0.178136-02 

-0.314546-02 

-0 .3163 3 E-02 

-0.20554E-02 

. -0.829 1 5E-C3 

— 0. 60424E-03 - 


i 


5 

| 

\ 


! 





- 

GRID 

— ■ T 1 

— ■ -- T 2 

T3 



10 

—0.434 876—04 

9. 58 9 08 E-03 

-0. 125476-01 



151 

-0. 36360E-G4 

0. 22 85ZE-03 

-0. 247566-02 

po 

- 

175 

0.39.0 73F— 02 

0.125996-02 

-0.5.806GE-03 

si'S 


19 5 

~0. 156252-02 

-0.113096-02 

0 .320926-03 

w § 


215 

-0.2 329 2 E-02 

0. 343 7 OF -02 

0. 325916-03 


- 

321 

0. 3 4.0.61 E-03 

-0.592696-03 

•- 0.28 J51E-0.2 

if 


32 2 

-0 . 3 8 3.0 56-0 3 

— 0.72 38'9 r -G3 

0.475576-02 


331 

-0. 153166-03 

-0.37002 £-04 

0.3 56 3 21-G2 

r jD hH 

- 

3 32 

0.101606-02 

0. 403376-03 

0. 455.34 6-02 

G £ 


333 

-0.105 106-0 2 

-0. 746276-03 

0. 4731 76-02 



340 

0. 051 306-03 

0.761722 -03 

0.35:3878-02 


* 

351 

—— -0.6 32'&1 E- 04 

-O.1P77OE-03 

• 0. 392108-02 - 

■3® 

* 

i 

400 

-0.632 81E-04 

-0.76 3 34 6-0 4 

G. 17027F-02 


00 l 

0. 74 5 4 76-05 

0. 970526-05 

0 . 8506 R E-03 


- — 

B'l 1 

0.870156-05 

-0. 116.2 36 -0 3 

-0.21 01! 5:6- 01 - 



1106 

-O.11941D-03 

-0. 15 110 E-03 

-0.4 1398 E-03 



1 1 56 

0. 1 19636-03 

0. 1 51606-03 

-0. 495036-03 


• 

1210 

0.7173! E-05 

—0.4 20 2 IE- 0'S 

0.2 27 586-02 


1 

1310 

0.229 626-04 

-0. 4 1 9.2 lE-0'5 

0 . 1 5 7C 96-04 



150 1 

-0.544 50 E-03 

-0.11 llfE-02 

- 0 • 45,8 1C6-G4 


- 

1502 

0. 5 73346-03 - 

— 0. 9931? F-03 

- 0.17165F-03 



1503 

-0.321536-03 

-O'. 5699 7E -0 3 

0. 1 E 0206- 02 



1 504 

-0.334 97E-03 

-G .'60 2 70 E -0 3 

0.13 75016 -02 


co 

o 

HOME NUMBER 46 


GRID 

T1 

T 2 

T3 

10 

-0. 3 4.8.6 6E -06 

0. 404206-08 

-0. 5.07*5.08-06 

151 

0.233 14 E-06 

- - 0. 1C 340 E-07 

• -'0. UG12E-06 

175 

0. 112 6 56-06 

0.5792 5 E-07 

0.178 12 E-0'6 

195 

-0.121 422- 0'6 

-0.482846-07 

0.20979E-06 

"2 i 5 

0.1 57 65 E-06 

0. 150 7 5 E-06 

- 0 . 200 308—06 

321 

* -0.1 7290 E-06 

0.319846-08 

Cl. 12 34 BE -06 

322 

-0 .174636 -06 

-0 .64644 E-0 7 

0 . 2'0 8056—06 

- 331 

-t0. 257456-06 

-0.369766-03 

0.14872 E-06 

332 

-0. 20 6 80 F -06 

0.19 1006-07 

0 . l V6t.fcf.-G6 

333 

-3.294636-06 

-0.3671 6 E-07 

0 .20 5 29 6-0.6 

340 

0. 1 58 1 4.E-06 

0. 310746-07 

— • 0. 170728-06 

351 

-0.2 52 75 E-06 

-0.95 199 E-03 

0.160 1 26 — C6 

400 

-0. 2 5 2 7 58-08 

-0.315196-08 

0. 738C0C-07 

8'01 

-=— — — 0 .24 8 036-06 - 

- G. 676926-08 

0. 437C9F-07 

811 

0.26o31F— 06 

-0.2403 3 E-07 

-0.5 8320 E-06 

1 1 0i6 

0. 3 110 1 36-07 

-0. 56 49 7F-C0 

-0.21 OfcQ E-07 

H56 

0 .46 2626-0 7 

-- 0.7L821E-08 

-0.24692t-e7 

1210 

-0.l38.fc7E -05 

-0.2924 7 E-03 

'-0 .10373E-06 

1310 

0 . 11 5 oat:- 0.6 

-0. 292426-08 

-0. 623558- E3 

1501 

0. 2 7,04 36-0.6 

■ -0..481 15F-07 

0.33 7546-08 

150 2 

0.228 78 F - 06 

-0. 3741 36-07 

0. 12 7708-0 7 

1503 

0.2 33 22 E-0'6 

-0.289 8 56-07 

0 . 9C056E-C 7 

1504 

0.2 50 366-06 

-0. 238096-07 

0. 8'90O6F— 07 




{ Continued }. 



— Rl R2 R3 — 

-0.47334E-02 0.5283 l‘E — C2 0.25274E-03 

0. 419558-02 -0.752048-03 -0.62370E-04 

-• 0. 1.&48 L'E -03 — - 0.71734E-G3 * 0.879 19 E-03 __ 

0. 13106E-O3 -.0.50'fc7'5‘E~03 0.41342E-02 

0. 3'98l7C-03 -0.524 726-03 . -O.250OOE-O2 

- 0 . H614E-02 — ■ ■ G . 50'5 C£ E-03 -0. 5 L 3'5 2E-0 S — —— 

0. B1767F-03 — 0 .253,2 7 E-03 0.209456-03 

0. 101 94 E— 02 -0.142046-02 0.6.01656-03 

0.13 7038-02 -O.14195E-02 0.14 7 9 38 - 03 

G.102406-02 -0.207396-02 -0.574756-04 

0. 162746-02 — 0 . 15041 E- 03 0.. 6694 16-0 3 i 

0.11371 E-0'2 - -0.194086-02 -O.95677E-04 j 

0. 113ME-02 -G. 1 94 0 86 - 02 -0.95677E-04 ] 

0.706976-03 -0.5585 56-03 0.26254F-05 

— G. 648636 — 03 ■ 0.407696-02 -0.234596-04 — | 

0. 131996-02 -0. 10431E-G2 0.26254E-G5 | 

0 . I 3 2426-02 ' -0.104496-02 0.262576-05 

-0. 45700E-02 0.3436 76 02 - 0.219 6 36 -03 4 

-0. 31 340 E -04 -0. 393 706 02 0.618636-04 4 


0. 103 796—0.2 
0.12 I85F-02 
0. 25 6566-02 
0.2011 86-02 


-0. 3 77 7 4E-G3 
-0.3331 6E— 03 
-0. 128246-03 
0. 13 33 76- C5 


0.291436-03 
0. 34694F-G3 
-0.203696-03 
-0.26 3346- 03 


R 1 

-0.2 l 2 96 E -06 
0. 1 8 72 IE -06 - 
0.799946-018 
0. 134 738-08 
0.217666-07 
. 0. 112 556—06 
-G. 2 2 5 7 26-C7 
0.45 584 P-07 
0. 613 70E-07 
0 . 46 352E-0 7 
0.835106-07 - 

0. 546606-07 
0.546606-07 
0. 3 1 6.0 76 - 97 - 

-0 . 2 96871 — 07 
0 . 493 8 7E-07 
-- 0. 68 8 246-0 7 — 
-0 .2 1 B 346-06 
' 0. 12 6 31 E-07 

■ 0.437596-07 - 
0.51 175 E-07 
0.US65E-06 
0.91 76 l E-07 


R2 

0.218996-06 
-0.34620E-C7 
-0.641126-06 
-0. 69140 E -06 
-0. 6802 8E-C6 
0.8722 IE-0? 
0. 57C70E-C7 
-0.. BOOR 56- 07 
-0. 65591 E-G7 
-0.84632E-C7 
-0.63249 E-07 
-0.624486-07 
-0 .824436-07 
-0.24 361 E-07 
0. 134876-06 
0.3 30 TIE- 0.6 
-0.42C24E-06 
-0.393706 02 
0.39 36 7 E 02 
— 0.66036F-C 8 
-0.83'070E-00 
0. 54 89 ! E -9'8 
0.28.85 36-C8 


R 3 

O.46083E-G8 
— O.2’6520E— 08 
0.345 146-07 
0.178 596-0(6 
-0. 1 05 84 E- 06 
-0. 1520 66-06 
0.. 16 0 3 58 -06 
0,. 246356-0 7 
0.266266-08 
-0.67274E-03 
0. 349906-07 
-0.557136-08 
-0.55713E-08 
0.4 39 528—08 
-O'. 1 l G32F-07 
O.439'52E-O0 
0.439556-08 
0.224 22E-0 3 
— 0 . 49545E-04 
0. 3 1 30 56-0 7 
O.2447GE-07 
-0. 2C84 7E-G7 
-0. 82 736 E- 08 



MODE NUMBER 49 


□ 


Table 1-3: LST..rtode Shapes. (Continued)- 


?■'. - * 

GRID 

T1 


10 

0.442196 00 


151 

0.277106 00 

i: 

175 

G.79495E— 01- ■ 

r.. ’ 

195 

0.6 15696-01 


215 

0.74044E-01 


T? 


eo 


0. 161826—01 
-0.32726E-02 
-0.70022E-02 
-0. 88645E-05 
0.51603E-03 


T3 

-0.71269E-01 
0. 13186E-02 
-0.27036E 00 
-0.26042 E 00 
-0.240731; 00 
0.56 344 E— 02 - 


322 

0 . 1838 5 E 

00 

0. 458806-01 

0.56963E-C3 

331 

0. 3 03 49E 

00 

0. 882 58F-02 

0.102316-01 

— 332 

0.301346 

00 

- 0.350186-02 

0. 366036-02 

333 

0.297566 

00 

0. 110906-01 

0.273126-02 

340 

0. 23 1 126 

00 

0. 911916-02 

-0. 162476-01 


n . f 

00 

00 

- 0.702656-02 

0.5 L134E-02 

400 

0.300296 

0.205336-02 

0.113246-02 

80 1 

. -O.32520E 

00 

-0.837496-02 

-0.960466-02 

811- 

- — 0.35023E 

00 

0.282946-02 

-- 0. 456076-01 

1106 

-0. 564 0 76- 

-01 

-0.12655 E-02 

0.43309E-02 

1156 

-0.562-5F- 

- ' 1 

-0. 164246-02 

0. 442596-02 

-1210 

0. 549 V 

50 

0.34001 E-02 

•— 0.151116-01 

1310 

-0.57107. 

10 

0. 34001E-02 

0. 12038E-01 

1501 

-0.3 3443 E 

00 

0.27 1996-03 

-0.520316-02 

— 150? 
1503 

-0.333786 

-0.325316 

00 

00 

0 . 7 38 34E-02 

0.768646-03 

- -0. 882546-02 
-0. 1 1345C-01 

1504 

-0.32223E 

00 

—0.34 149E-02 

-0 . 1C7 456-01 

MODE 

NUMBER 50 





• 

GRID 

T1 

T2 

* ■ ■ 

10 

0.123716-01 

0.3219 IE 00 

1 

151 - 

0.55057E-02- - 

0.704226-02 


175 

-0.344736-01 

0. 16442E-02 

1 

195 

0 .26456 E— 0 1 

0.451 TOE— 02 


-215 

0.887 786-02 — 

- -0.502 75 E-02 

e> 1 

K: 

321 

0.990046-02 

-0. 144776-01 

&v 

322 

0.133Z4F— 01 

—0. 12250F-0 1 

%: 

331 — 

0.410 51E-02 

-0. 167 1 36-01 


332 

0.179706-02 

-0. 15 479 E-0 l 


333 

0. L 37 70E-01 

-0.154356-01 

£ 

340 — 

0 .506 176-0 2 -- 

— 0. 902296-02 

^ * • 

351 

0.653196-02 

-0 . 14 54 1 F-0 1 

: 

400 

0.6531 9F-02 

-0.95502E— 02 


! 801 -i- 

0.629S 16-02 

0 . 1 5496 E- 01 


811 

-0.670626-02 

-0.422016-02 

fc" 

5 : 

1106 

0.338186-03 

0.2 7 16 IE-02 


1156 — 

-0.241006-02 

0.2 7 27 1 E-02 


1210 

-0. 403C7E-02 

-0. 574 25 fc-02 


1310 

-0. 127526-01 

-0 .574226-02 

kf- ' • 

) 1501— 

— —0.222 556-02 - 

- C. 147816-01 


1502 

0.18501E-02 

0. 15392E— 01 

1 )' 

1503 

0.1 45446-04 

0. 109 1 7 E-0 1 


1504 — 

— ~ - 0 . 247 45t- 03 

. 0.138626-01 


Rl 


R2- 


R3 


0.771906-02 
-0.73042E-02 
-0.24409E— 03 
0.42046E-02 
-0. 424416-02 
— 0.75580F-01 - 
0. 71 753E-01 
-0. 14660 E-02 

— -0. 101916-02 
-0.292676-02 
-0.51 1676-02 

0. 669636-02 

-0.66963E-02 
— 0. 88533E-03 

0. 224476-02 

0.11235 E-0 1 
-0. 14594E— 01 

— 0.31000 E-0 1 
-0. 246966-01 

0.111346-02 

— 0.256326-02 
-0. 433056-02 
-0.55509 E-02 


0.24489E-01 
0.23386 E-02 

- 0.84498E 00 
0-84191E 00 
0.82749E 00 

—0.8 18006-01 - 
—0.3 5064E-OL 
-0.4630 IE-02 
0.48509E-02 
-0.70635E-02 
0.748986-0* 
0. 34830F-02 
-0.34B30E-C2 
0 . 1859 6 E— 03 
— 0.9824UE-02 
-0.50174E 00 
0.50057E 00 

— 0.307436— C4 
-O.30582E-04 
-0. 14295E-01 
-0.597856-02 
-0. 1391 OE-01 
-0.34532E-02 


0.28251E-02 
0.70887E— 03 
0. 50770E-02 - 
0. 13278E— 02 
-0.86198E-02 
- 0.19284E 00- 
-0.190476 00 
-0. 169166-02 
0.788396-02 
0. 72424E-02 
-0. 12171E-01 
0.435106-02 
0.43510E-02 
—0 .51 14 0E— 0 2 
0.94131 E-02 
— 0. 51 I4QE-02 
—0.511 52 E-02 
0.25394E 00 
-0.30536E 00 
—0. 25902E-01 
-0.142056-01 
0. 148 43E— 01 
-0.478366-02 


T3 

0.89815E CO 
— 0. 22606E— 01 - 
0. 72055 E-02 
-0.165 7 IE— C l 
— - 0.8 06 30 6-02 - 
—0. 3 10556—01 
-0.34713c- 01 
—0. 353836-01 
— 0 . 3 79 49E-0 l 
-0.39444 E— 01 

0. 33615E-01 - 

-0.37312E-01 
—0. 24791 E-Ol 

0.4CC7 le-ci 

-0 • 14002 E-0 1 
-0. 16 364E-0 l 
-0.1 63U6E-CI 
' -0.68466E-01 
-0. 68359F-CI 
0.529 34 E-0 l 
0. 456056-01 
0.437206-01 
0. 4 18056-01 


R1 

-0. 12756E-02 
— 0. 1 j 199E— 02— 
0.360 17 E-02 
0. 86374E— 02 
— 0.13950E-01 • 
-0.2171GE-02 
0. 236936-02 
0. 637156-03 
-0. 123656-02 
0.243316-02 
--0. 134156-02 
0. 38869E-03 
0.388696-03 
0. 2567CF— 04 
-0. 14107 6-02 
-0.243876-01 
0. 249886-01 
-0.14510F 00 
0. 144876 00 
- 0 . 10547 E-0 1 
-0. 133006-02 
-0.931446-02 
0.1 7 572E-03 


R2 

-0.39325E 00 

- 0.73331E— 02- 
0.13469E-01 
0.21 0486—01 

- O.IB165E-01 
0. 161396-01 
0. 16568E-01 

- 0.10903E-01 
0.596086-02 
0 .9 l 502E- 02 

- 0.048486-02 
0. 10954E-01 
0.109546-01 
0.66684E-02 
0. 840066-02 
0 .3 1373E-02 

. 0. 221 2 IE -01 

—0 .232746-03 

-0.23274E-C3 
0 . 1 66586- 0 1 
0.18345E-01 
0. 311426-02 

- 0.1 792 26-02 


R 3 

0.14032E 00 
-»0. 197C0E-02- 
— 0.46096F— 01 
-0.72 125E-0 l 
0.11427E 00 
0 .48922 E-03 
— 0. 722 99E-02 
—0.8369 IE-02 
-0- 6B399E— 02 
-0. 283466-02 
-0 . 33719E— 02 
-0.43543E— 02 
— 0.43593E-02 
-0.27074E-02 
-0.31940E-02 
-u. 270 74 E— 02 
-0.270746-02 
0.215376-02 
-0.683136-02 
-0.452216-03 
0.5861 56-03 
0. 10681 E-01 
0.114716-01 












in :I t.4 1 'iVr u \ liiri . j virttfjlitrti iW M v'.'i ; iV.i/ iPir/ili" 


T able . 1ST Mode Shapes (Continued 1 


T2 . — T3 r — • R1-— r— — R2 R3 

0. 89577E 00 -0.315956 00 0.92590E-02 0.13849E 00 0.390736 00 

0.21332F-01 -0. 726956-02 -0.22901E-01 -0.2I581E-02 -0.67400E-02 

~ 0. 53224E-03 -0.305306-02 0.62714E-02 -Oo 478676-02 - — -0. 11491E 00 

-0.621926-02 -0.674126-02 ~Oa5O59E-0l -0.541496-02 0.884336-01 

-0.297026-02 0.15551E-01 -0.42933E-02 -0.10U10E-01 0<.l431fcE-0l 

— 0.29t 57E— 01 0.123606-01 *0.221376-02 0.8599BE-02 0.120546-01 

-0.276 756-01 0.964456-02 0.28679E-02 -0.14767E-C2 -0 . 1027 l E-Ol 

—0.364 1 6 F-Ol 0.178 166-01 -O.55487E-02 -0.418666-02 -0.54377E-02 

-0.393426-01 0. L5781F-01 — -0. 22 599E-02 0. 524046-02 -0.10809E-01 

-0.34414E-0I 0 ■ 16225E-Q l -0.2441SE-02 -0.907S1E-02 -0.740716-02 

—0.3 0934 E-01 0.150616-01 -0.L0476E-01 ^0.327456-02 -0.157576-01 

-0.35275F-01 — - 0. 152596- 01 - • -0. 334606-02 0. 463886-02 0.1 0208 E-01 

-0.2360HE-01 0.49569E— 02 -0.33460E-02 -0.46388E-C2 -0. 10208E-01 

0. 40438F -01 -0. 1 52 70 E 7 OI -0.1Z697E-02 -0.26663E-02 -0.676136-02 

—0.936 15b— 02 — 0.63922E-02 -—-0. 832066-03 -• 0.35174E-02 — -0.84872E-02 

0.737746— 02 0.62462F-02 -0. 676076-01 -0.17439E-02 -0.676136-02 

0. 685266-02 0.636566-02 0.62601E-01 ' -0.113586-01 -0.676136-02 

-0.149036-01 — - 0. 2874 IE— 01 • — 0. 605126-01 0.92939E-C4 - -0. 741846-02 

-0.149836-01 0.23441E-01 -0 .49bB0 E-0 1 0.9Z940E-04 -0.426C5E-02 

0 • 41 007E-0 l -0.102606^01 -0.20719E-01 0.872536-02 0.81B45E-02 

• 0. 933 786—01 • - 0 .123406-01 0.142316-01 — 0.B5642E-02 - 0.55027E-02 

0.4290 IE-01 — 0. 25C506-CI 0. 70997E-02 -0.13666E-01 0.32424E-03 

0.42508 E— 0 L -0.2035CE-01 -0.46312E-02 -0.141596-01 0.1879BE-02 


MODE NUMBER 52 

GRID Ti T2 T3 Rt R2 R3 

10 0.90988E-02 -0. 36506E-01 0.20500E-01 0. 664216-01 -0.87719E-02 -0.14484E-01 

_ — 0 .42737E-0 3 0.31317E-02 0.6C767E-02 -• -0. 106426 01 0.16494E-02 -0.31999E-02 

175 0.21416E-01 0.21954E-01 0.123976-01 -0.90057E-01 -0.144C9E-01 0.84715E-01 

195 0. 1 1444E-01 -0.15404E-03 -0.153596-02 -0.119996 00 0.17478F-02 0.11659E 00 

— *215 -- — -0.30024E-01 0.19422E-01 -0.540996-02 -0. 11107F 00- - 0.67291E-02 0.64831E-01 

321 -0.247596-01 0.11616E-C2 0.45589E-01 0.57367E-32 -O.14953EO0 -0.50176E-01 

322 0.27107 E-01 -0.25055E-02 -0.1P349E-02 -0. 570316-03 0.16244E 00 -0.315746-01 

~3M 0.702456-02 -0. 137276-01 0.54770E-01 -0.49917E-CI 0.221036-01 - -0.7561 2E-03 

33? 0 .689 6 3F-02 -0.42048E-01 0. 120436-Cl -0.46774E-01 -0. 20407E-01 -0.72363E-02 

3?,3’ -0.60703E-02 0.959 J 36-02 0.1 12796-01 -0.4B623E-01 -0.14B14E-01 -0.636046-02 

-■»,60 -0. 17695E-02 * 0. 12323E 00 - 0.289196-01 —r- 0.195146 00 0.22669E-01 - -0.41563E 00 

351 -0.2 2G44E-02 -0.14545E-01 0.234656-01 ' -0. 48185E-01 -0. 12374E-01 -0.77242E-02 

400 -0.220446-02 -C.57164E-02 0.932146-02 -0.48185E-01 -0.12374E-01 -0.772426-02 

- 801 0. 1 70 66F-02 0.28644E-02 -0.219096-01 --- 0. 691776-01 0. 776696-02 - 0.333296-03 

q 1 1 0 .20501 E-02 -0.1C047E-01 0.57143F-02 0. 81740E-01 -0.881106-02 -0.25216E-02 

1106 0.21350E-02 -0.154756-01 0.763676-02 0.150006 00 0.20636E-01 0.33328E-03 

ll5(> 0.144106-02 0. 16250E-01 0. 590166-02 0.1574SE 00 • 0.139826-01 0.333276-03 

1210 0. 130886-02 -0.915896-03 '-0.2J404E 00 -0.52450E 00 -0.52935E-04 '-0. 701 87E-03 

1310 0.207C06-C2 -0.91412E-03 0.39951F 00 -0.895506 00 -0.529356-04 0.11U3E-02 

|5)i 0. 1 1S91E -01 —0. 76337 E-0 1 >0.682636-01 0. 14290E 00 -- 0. 1 831 66-01 -0.203616-01 

1502 0. 117076-01 -0. 06U02E-UI -0.79466?-01 0.17087E 00 0.189226-01 -0.l4fllfcf-0l 

1503 0 .9 31 37E-02 -0. 517456-01 C.70294E-CI 0. 13377F 00 0.835466-02 -0.72839E-02 

1504 0.83630F-02 -0.5644dE-0l - 0.69U30E-01 - 0.161196 00 — 0.4559QE-02 -0.54165E-02 


MOOR NUMBER 51 


GRID - 

— — Ti 

10 

— 0.6C098E-02 

151 

-0.23282E-02 



1 o* 


195 

0.25596R-01 

215 

-0.361 076-01 

321 ~ 

0. 1 0497E-01 — 

322 

0.219516-02 

331 

-0.91 1 91E-02 ' 

332 — 

0.20665E-02 - 

333 

-0. 170726-02 

340 

0. 122076-02 

351 — 

0.264 4 26-02 — 

400 

-0.264426-02 

801 

. 0. 221416-02 

— 01 l — 

- — 0.268 30 E-0 2 - 

1106 

-0. 108646-03 

1156 

0. 123 79E-02 

1210- 

0.138 J6E-01 — 

1310 

- 0 . 79300 E -02 

1501 

—0.3341 7C-02 

1502 - 

0.358606-02 

1503 

0.6O332FrO2 

1504 

0.593 75 E-02 





GRIO— 

10 

Tt 

0.10000E 01 

T2 

-0.726106-02 

151 

-0.156496-01 

— 0. 71 369E-03 

— 1 75 






195 

0.442236-03 

0. 695556-03 

215 

0.37B606-02 

—0. 172336-7-03 

32 l — 

- — -0. 123156-01 

— 0.282516-02 

322 

-0.125116-01 

-0.45271 6-03 

331 

-0.173186-01 

0.167636-02 

332 _ 

-0.186776-01 

— 0.244756-02 

33" 1 

-0.175176-01 

0. 134616-02 

340 

-0.1644 IE-01 

0.2457 LB-02 

— 351 _ 

——0. 178646^01 

-- 0. 17430E-02 

400 

-0. 17364E-0 1 

0. 820036—03 

eci 

-0. 771626-02 

-0.140706-02 

811 _ 

-0.048656-02 

't-- 0.502976-03 

1106 

-0.145586-02 

-0.267416-03 

1156 

-0. 155076-02 

-0.2 BOOB E-03 

1210 - 

0.67342E-02 

--- 0.43229E-03 

1310 

-0. 676 636 - 02 

0.^3231 E-03 

150 l 

-0. 770676-02 

-0. 106696—02 

1502 — 

-0.769236-02 

0. t41 526-02 

1503 

-0. 76508E-02 

—6 i i 1 572F-02 

1504 

-0.75691 6-02 

-0. 127 786-02 



_ 


MODE NUMBER 54 


GRID 

Tl 

T2 

10 

0.565656-02 

0.489886—02 

•151 

,n. i 


175 

-0.806676-02 

-0.619206-03 

195 

0. U1C96-02 

0. 551136-02 

_*215 — 

— 0.61401E-02 

— -0.212636-02 - 

321 

0.121296-02 

-0.511386-02 

322 

-0.245626-02 

-0.363056-02 

—331 

—0.779006-03 

--0. 119856-04 

332 

-0.234106-02 

0. 815016-02 

333 

0 .26688 E-02 

-0.666986-02 

340 

O.44£fcDE-03 

0.180276-01 

351 

0.38427E- 03 

0.62254F-03 

400 

0.38427F-03 

0 . it 556F-04 

BO l 

— -0. 61067E-03 

0.751286-03 

611 

-0,663956-03 

0.226876-02 

1106 

-0.698146-03 

0.4 25 10 E-02 

1156 

— 0.463826-03 

-0.307716-02 

1210 

-0.149416-03 

-0.2231 36—03 

1310 

-0.900246-03 

-0.229026-03 

—1501 — 

--0.37899 E-02 

0.106706-01 

1502 

-0. 3 78646-02 

0.222996-01 

150 3 

-0.287536-02 

0.132776-01 

1504 — 

— 0.257866-02 

- 0.150276-01 






5T_M9de._Shap.es_ (Cent ijoued) 


T3-: 

-0. 177716-02 
0.448966-03 
-0.55327E-02- 
-0.57684E-02 
-0. 571446-02 
-0.193026-02 
-0.224306-02 
-0.202706-02 
-0.20791 6-02 
-0. 20634E— 02 
0.44902E-C2 
-0. 200376-02 
-0.623656-03 
0.643336-03 
0.808826-03 
-0.2 15 IB6-03 
-0. 212906-03 
-0.337056-02 - 
-0.431136-02 
0. £>79766-03 
0.673456-03 - 
0.9095 5 E-03 
0.74652E-03 


-.— Rl — 

—0. 11989E— 03 
-0.123666-03 

0.4G225E-03 — 

O.33207E— 02 
— C. 27024E— 02 

0.245296-02- 

-0. 27676 E-02 
0. 13271E— 0£ 

— 0.91018 6-03 — 
0.116036-02 

-0.49 1096-03 

— 0.994 69 6-0 3 — 
0» 994696—03 

—0.206676-04 
0.391626-04 1- 
0.262396-02 
-0.275736-02 ’ 
— C. 88C02E-02 - 
0.931226-02 
0, 111776-02 

— 0.664306-03- - 
-0.81345E-03 
-0. 177396-03 


: jj2 

0.209106-03 
-0.1566 16-03 
-0.400526-02- 
-0.260416-02 
-0.2&376E-02 
~ 0.112 3 £6-02 
0.13461 E-02 
0.109506-02 
-0.669 71 E-03 
0. 166266-02 
0.1I516E-01 
-0.110686-02 
0.110606-02 
0.202C6E-03 
--Q. 60827 6-04 
-0.142046-01 
Q • 152186-01 
•-0.966796-06- 
— 0 .96655E— 06 
-0.529396-03 
-0.38405E-03 
0 .896066-04 
0. 44B8SE-03 


R3 — 

-0.136196-02 
0. 16639E-03 

- 0.333526-02 
-0.37957E-02 

0.676436-03 

-0.773446-02 

0.797396-02 

0.236576-03 

- 0.650326— 03 
0.45900E-03 

-0.225586-02 

- 0.8074 BE- 03 
0.80743 E-03 

—0. 151 52E-04 
0. 662596-03 
-0. 15l526r04 
-0. 15I61E-04 
0.36 l 63 E-02 
-0.36335E-02 
-0.139216-02 
-0. 814146-03 
0.56196E-03 
-0.17379 6-03 




T3 

-0.58084E-01 
0.276986-02 
-Q.41264E— 02 
0.102246-03 
■ 0.224516-02 
-0.167086-01 
0. 722236-03 
-0. I 79566-01 
-0.520826—02 
-0.5415 7E-02 
-0. 932476-02 
-0. 869886-02 
-0.33275E-02 
0.5871 16-02 
-0.6241 76-02 
-0. 19448E—G2 
-0 .603 74F-03 
0.1126 76 00 
-0.202 50 F 00 
0 . 16 165F-C l 
0.197356-01 
-0. 1 7072E-01 
-0 . 1678 56-01 


Rl 

-0.221376-01 

- 0.29953P 00 — 
0.788276-02 
0.585416-02 

- 0. 28041E-02 - 
0.40635E-02 

0. 74289E-02 

- 0. 144726-01 
0. 13472F-01 
C. 145726-01 

-0.357456-01 - 
0 • 13953 F-Ol 
0. 13953F-Q1 
-0.17021 F-01 
—0. 207076—01 
-0.419416-01 
-0 .38259 6-01 
0.25732E 00 
0.462 676 dO 
— 0. 34&66E-01 
-0.438 3 IE— 01 
-0.309426-01 
-0. 404856-01 


R2 

0.949986-02 

— 0.499 10E-03 
0.44855E-02 
0. 1 11656-02 
0.267 14E-?C2 
0.46256E-02 

-0. 109636-01 

- 0. 46480E— 02 
0.3 16 15 E-02 
0.491626-02 

•— 0.6B960E-C2 
0.469926-02 
0. 469926—02 
-0.239786-02 
0.324066-02 
-0.686606-02 
-0.457876-02 
0.105826-04 
0.105326-04 
-0.575266-02 
-0.659296-02 
-0.335316-02 
-0.204716-02 


R3 

0.247466-02 
- 0.504696-03 - 
-0.34308E-01 
—0. 359216-01 
— 0.21706E-01 
0.26260E-02 
-0.2085 3 E-02 
-0. 182476-02 
—0. 16099E-03 
0.520096-03 
0.759156-01 
0.530176-03 
0.530176-03 
-0. 361786-03 
0.34835E-03 
-0.36178E-03 
-0.36l7eE-03 
0.797616-04 
-0.434006-03 
0. 741186-02 
0.572556-02 
0.294226-02 
0.274696-02 



I 


Table 1 - 3 : 

MODE NUMBER 55 


LST Mode Shapes (Continued) 


CR10 

.. Tl - 

10 

—0.87441 E 00 

151 

0. 53014E-01 

— 175 

0.250U6E-02 

195 

0.25285E-02 

? 1 5 

0. 166C5F-01 

— 321 

0.343 2 9 E-0 1 

322 

0. 336C6E-01 

331 

0.62655F-01 

- 33 2 

0. 57u/7E-0 1 

33* 

0.61237E-01 

340 

0.30549E-01 

— 35 1 

O.tOlCBF-Ol 

400 

o.to ic as- oi 

801 

-0.36U42F-01 

— flit 

0.40 5 74E- 0 1 

1106 

-0.7 1645 r-02 

1156 

-0. 74500c -02 

- 1210 

0.308 7CF.-0 1 

1310 

-0. 3 1 3 34 E-0 1 

1501 

-0.3758 31— Ot 

-1502 

—0-37 3 79 F-0 1 

1503 

—0. 36053F-01 

1504 

-0 . 364 1 BF- 01 


— T 2 

-0.163B6E-01 
-0.29499E-02 

0. 15664E-C2 

0.39417C-02 
-0. I24-60F-02 
-0.355936-02 
0. 13233F-01 
0. 788 B2E-02 
0. 79613 F -02 
0. U0681E-02 
0. 10354F-3 l 
0. 750356-02 
0.29760F-U2 
-0.550266-02 
0. 439 ,'5h-02 
—0.13 IBO E-02 
-0.1x32356-02 
0.1780fF-02 
0 . I 7 d 09 E -02 
- 0 . 508556-02 
—0 .6 78 70 E-02 
-0. 5361 7E-02 
-0.55929F-02 


... T 3 - - 

— 0.81454E— 02 
0.24983F— 02 
—0. 27670E- Cl 
—0 .267 6 7E-0 1 
-0. 2&GE 3F-01 
-0 . 7304UF-02 
—0. 94699 F— 02 
-0. 447596-02 
—0 .103 13b- 01 
-0.1 0962F-01 
0.7 2894F- 02 
-0.931406-02 
-0.4 72CHF-C2 
0.37156F-C2 
-0.21 099E-02 
-0. 1218UL-C2 
-0.12657F-02 
-0.43CG0E-C1 
-0 • 2 3 9 9 4 b - 0 l 
0. 26963F-02 
0 . 30 38 rib- C2 
0.50320E-02 
0. 49267F-C 2 


MODE NUMBER 56 


GR ID - 

T 1 

T 2 

T3 

I 0 

0.24642 E-01 

0.25365F-02 

-O.01OL3E-OI 

151 

0.95530E -03 - 

-0. 16765E-02 

0.2211 7E-01 

175 

-0.579 09 E-01 

0.3354 IE-02 

-0. 29365E-C2 

195 

0.21973C-01 

0. 2455 6 E -01 

0 . 7750 7 F-03 

- 215 

- 0 .3 2d 99 E-01 

— 0. 19804E-01 

0. 74 16eE-03 

321 

-0. 1 402 7E-02 

— C. 67016 F-02 

-0.52111 C-01 

322 

~G. 321496-03 

-0.2( 98 IE-02 

— 0 . 59 1 5 or- C l 


— -0.33344 E-04 - 

- - 0 .4 167d r-02 

■ -0 .6860 BE- C l 

332 

-0. 179 616-0 1 

-0. 39 794F-03 

— 0 . 6 7 05 7 E — 0 1 

333 

0 . 1 5 6 5 4 E -0 1 

-0. 13613F-02 

-Q.7C991E-01 

34 0 

- -G. 1 7756E-C2 

0.11 5251-01 

-0.6O521F-O1 

35 1 

-0.7267/E-03 

-0.248841-03 

-0. 6 3 3636-01 

400 

-0.726 77 F-0 3 

-o . 20 i fur-03 

-0.27 34 31—01 

801“ — 

— 0. 1538dE-03 

0. 39J76E-03 

0 . 2 1 6 3 3 f-Ol 

8 11 

0.W807C-03 

-0.746431-03 

-0.683731— Cl 

1106 

-0. lit 53E-03 

-0.0941 5 F-U3 

-0,900 14 E-02 

1156 — 

— 0.17531 £-03 

0.1 03506-02 

-0.930456-02 

121 0 

0. 1 29 00E -03 

-0. )2171f-03 

* -0 . 3 0 4 4 ‘7 F CO 

1310 

0. 126UIE-03 

-0. 1 1903F-J3 

-0.2 741 2 e 00 

150 1 

— -0.27522F-02 

• -G , 4 7008 E-0 2 

0- 199 4 IF- 01 

1502 

-0. 1 7396E-02 

-0.4/4216-02 

0. 21’ 6 Of -01 

180 3 

-0.3 3 tUir-G2 

-0. 70 /59b- 02 

0. 2 4619b— 01 

1504 - 

- —0.2 H9 37 b -02 

-0.6699 3 F-02 

0.210US-01 


RI 

-0.20813E-03 
-0.49409E— 02 
-0. 22 14 7E— 02 
0.87238F-Q2 
-0.71 368 C-02 
—0.2 1530F-01 
0.21 0 65 F-0 1 
0.23975C-02 

. O.59404F-O3 

0.U214F-02 
-0. 79 766F-03 
—0 .408 65 E— 0 3 
-0.40865 E-03 
0 . 600 7 f £- 03 
0.4651 6 F-0 3 ■ 
0. 1 3C27E-01 
-0. 10160E-01 

- — C.9H 750E-01 

0.66460F-01 

0.67484F-02 

- 0.4740 IF- 02 
-0.22476F-02 

0. 12250F-02 


Rl 

—0. 17395E-02 
—0.38 794 E-0 1 
-0. 22516E-02 
0. 112 22 E-0 1 
-0. 139736-01 
-0 . 79 36 7 c-02 
0. 55 8 01 F -02 
■ 0.24 7 75E-02 

-0.51 108 F-0 2 
0. 34996E-02 
0.11149 1— 0 1 
0.22655T-03 
0. 22 6 5 5E-0 3 
0 . 39 7 53 f -02 
- 0 . 1 6 4 Ot>F — 02 
0.607 66 1-02 
0.102 72F-0L 
-0.0951 3E OO 
0. ft 2 998 F OO 
- 0. 24 6821-01 

0.1 126'ir-31 
— G . 62942E-02 
0. 10319E-01 


R 2 — 

0. 57527E— 03 
0.15460E-02 
0 . 127 74 E 00 
0.13225E 00 
0.131B5F 00 
-0. 349C7E-01 
-o .33425C-01 
0 . 3 53 7 BE -02 
0. 5582CE-C2 
0 .456C0E-02 
0. 8452 4E -01 
0 .40 1 86c— 02 
0.401U6E-02 
0.61542E-03 
0 .9 7 5 79E-03 
-0.7C795E -01 
0 .7 3629F-01 
— 0.25C63E-C5 
-0. 25C72E-C5 
-0.35217 t-02 
-0.25593E-82 
-0.121 20 E-02 
0 .74006 F-03 


R 2 

0. 269 34E-01 

- 0.44679E-C2 
-0. 364C0E-C2 
—0 . 14702E- 03 

— 0.106E5E-C3 
-0.13730E-CI 
-0. U551E-02 

- 0. 3 1 1 C HE -01 
0 . 1900 7E-01 
0.331 39F-01 

- -0.35715E-01 

0.3151QF-01 
0.31 5 1 Fi E - 0 1 
-0.601 326-03 
0.17456E-CI 
-0.I1572G-C2 

0.17 396 E-02 

0. 23129E-C5 
0.23129E-05 

- —0.803 3 7E -C2 
-0.54427F-02 
-0.123rl9F.-01 
-0. 1 1977E-CI 


R 3 

-0.3978 l E-02 
0. 57522E— 03 
0.14316E-01 
-0. 18278E-01 
0.7577 l F-0 2 
0. 73089E-02 
-0.69166E-02 
-0.11941 E-02 
0.433 75E-02 
0.35807F-02 
-0.97770F-02 
0. 35936 f: -02 
0. 359 3nF-02 
— 0. 22364F-03 
0.29942F-02 
-0.22364E-03 
-0.22369F-03 
0.165H7E-0L 
-0. 16832E-01 
-0.671 17E-02 
—0. 4C5 l 7E-U2 
0.26749E-02 
— 0 .65550E-03 


R3 

0. 84439E-03 

- 0. 5948 IE— 03 
-0.67 190 E-0 3 
— 0.62 35 5E-01 

- 0.78972 E-0 1 
0. 16d95E— 02 

-0 . 53049 E-02 

0. 15371E-01 

-0.53966F-02 
-0.69504E-04 
-0. 18031 E-0 1 
O.2B02 JF-04 
0.28823E-C4 
-0. i48 6 2E-0 5 
-0.2216 5fc-0 3 
-0. 14062E-O5 

- -0.14655E-05 
-0.6973UF-C4 

O.60126F-O4 
-0.22643F-02 
- 0 . 183546-07 
0.72906F-02 
0. 941 75E-02 


MODE NUMBER 


Table 1-3: 1ST Mode Shapes (Continued) 


— GRID- 

T1 

T2 

10 

-0.3 4460 E-02 

-0.182816-01 

151 

0.54500C-03 

0. 5B753E-02 

— 175 

— 0.50746 F- 02 

- 0.293156-01 

195 

0. 1 8533F-01 

0.206 386-01 

215 

-0.13579E-01 

0. IE9 3 5F-0 l 


n % i a P— n ? 

_ -0.243026-01 

322 

0.53404E-0? 

-0.227336-01 

331 

-0.5440 2 6-0 2 

-0.206366-01 

332 

0.211 146-02 

- — 0. 1 5U6L E-0 l 

333 

0. 390046-02 

-0.249856-01 

340 

-0. 355606-03 

G. 383306-01 

351 

0.12265E-Q3 

0. 1 8815 E-0 1 

40 0 

0.12265E-03 

-0.83637F-02 

80 1 

-0. 1 78776-03 

0.9020 4 F— 02 

81 1 

—0.360106-04 

-0.109946-01 

1106 

0. 71613 T. -03 

—0 • 7 i> 1 6 £ ~ 0 2 

1156 

-0. 750476-03 

0. 843 78F-C2 

1210 

■ 0.396 376-0 3 

0.256396-02 

1310 

-O.E6624C-03 

-0.25662 E-02 

1501 

0.424736-02 

-0.2C220E-01 

1502 

0. 403556-02 

-0.263706-01 

1503 

0. 195166-02 

-0. 172 1 26-01 

1504 

.0.173676-02 

-0.151166-01 

MODE NUMBER SB 


GRID 

T 1 

T 2 

10 

0. 8 76356-02 

0.214856 00 

151 

0.610 5GF-02 

• -0.907796-01 

175 

0.4 12 04 E-01 

-0.499 98 E-01 

195 

-0.261 6 3E 00 

0. 550866-01 

- *215 

0.216226 00 

0. 570896-01 

321 

-0.3 10986-02 

0. 2i2l2E 00 

322 

-0.54660E-02 

0.18C70E 00 

331 

- 0. 812346-01 

— 0.322 71 E 00 

332 

-0.45 4 73F- 01 

0.33532F 00 

333 

-0.55046 F-0 l 

0.3C3S9E 00 

— 340 

— 0. 44 7 SCC - 02 

0.38936E 00 

35 L 

-0.649776-02 

0.2964 3E 00 

4 00 

-0. 649 7 /E-02 

0. 1 3 508 E 00 

- UOi 

i O.92697E-02 

. -0.17812F 00 

811 

0.766 7 3 E-02 

0. 1 40 33 E 00 

1106 

0.27464F-02 

— 0. 46884 E-0 1 

1156 

0 .55 1 E -0 3 

-0 . 368 86 F-0 l 

1210 

-0. 908596-02 

0.48224 F-01 

1310 

0.2 19536-01 

0. 402? 3C-01 

• 1501 

j 0.594906-02 

0.17925E 00 

1502 

0.839646-02 

-0. 20 3386 00 

150 3 

0.7 19736-02 

-0.17110b 00 

1504 

0. 6 7 582 E-02 

-0.19UI2F 00 


T3 

-0.223626-02 
0.17870E-02 
0. 354C5E-02 
-0.195466-02 
-0. 188806-02 
0 - 1 12 106-01 • 
0.4805t>6-02 
-0.932266-C2 

o.tm-ojF-cn 

0.24619F-C3 
-0.3? i 't I r-0 3 
-0 .304576-02 
-0. 151166-02 
-0.37834 E-02 
-0. 9 d 129F -02 
0. I 1637E-C2 
-0.704546-03 

- 0. 3C 1 74F 00 
-0.3J626F 00 

- 0. 222 7oE- C L 
—0.25323 F-Ol 

0. 3 314 JF.-Ot 
0.3 1290C-G1 


T3 

0. 063 l 96-02 
-0. 100696-01 ■ 
0 . I 064 4 E-01 
0. 15864F-01 
-0.742CCE-02 
0.3341 1 6-01 
0.9406 9 6 -02 
0.147506-02 
-0. 6 (. 65 36- 02 
-0 . 3 l 4 6 7 tr-C2 
-0.20505F-01 
0. 51 14 7I--02 
0.90953 F- 03 
-0. 5221 5~-C2 
-0.54025E-C2 
0.15275F-O2 
0 . 16 6 697;- 03 
‘ 0.70/126-01 
-0.111137 OO 
- 0 . 6 1 7426-01 
-0.4151 3 F -01 
0 . 5 396 ol- — 0 1 
0.35403C-01 


Rl - - 
-O.23370E— 01 
— 0 • 18 9 30 E 00 
-0.90979S-02 - 
-0.13715E-01 
— 0. 20349E-01 
0.12 8826-0’ ■ 
o.iausF-oi 

0. B5305F-02 
0.403907-02 - 
0. 113856-01 
0.12U32C OQ 
0 .97 5oS £-02 
0. 97565E-02 
0. 255366-01 
■ 0.29631 F-0 1 

0.481 03E-01 
0.65S31E-01 
- 0. 701697 00 
0 .90 7 45C 00 
0. 75130C-01 
0. 761216-01 
0.7503LF-0r 
0. 7542 1F-01 


R 1 

—0.23061 F-0 1 
-0. 9365 IE— 01 - 
-0.96 145F-0 1 
0.491 986-0 1 
0.476 4 — 01 

0.51 250 E-01 
-0. 31205E-OI 
0.36921 F—U l 
0. 51629F-02 
-0. 1 02 9 it — 0 1 
-0.16576E-01 
0. 114231-01 
0. H42t5F-Ol 
0. 19595F-01 
0.230686-01 
0.45371 E 00 
— 0. 3 701 IF 00 
0 . 1 6947 E 00 
0.26 63 IF 00 
- 0. 14527E OC 
0.143386 00 

0 . 2J9l2r-01 

0.77573 E-0 1 


R2 -- - 

0. 16530E-02 
0.60380E-03 
-0.383 15 E— 02 
0.S1533E-C2 
0.26037E-02 
-0.22390E-01 ■ 
0.24076E-01 
0. 1 63 79E-C2 
-0. 16 7546-C2 
-0 .289 53E-02 
0. 1 1 8556-02 
0 . 1 3422E-G2 
0. 13422E-02 
0. 288996-02 
-0 .4 3 1 29 E-03 
0.727 79E-C2 
0.7O050F-C2 
-0, 7 0629E-C5 
-0.70629E-C5 
0. 829 306-02 
0.7714 7G-02 
0 . 3 5749 E-G2 
0.2U083E-C2 


R2 

-0.109946-02 
--0. 407536-02 
-0.253 73E— Cl 
—0.64 270 E-01 
0.24418E-CI 
-0 .2254 7F-01 
0. 33 422 E- Cl 
-0.910476-02 
0.379976-01 
0.6717 IE-01 
- 0.121436-01 
-0.36790E-02 
-0.36790F-02 
0 .208 5 2 E -02 
— 0.11 82 7t-02 
0.233 19 E-0 1 
-0.567B3E-C2 
-0.344C4E-C5 
-0.344 04 F— 05 
-0. 726346-01 
-0. 794466.-01 
0. 065446-Cl 
0 .756616-01 


R3 — - 
-0.48397E-02 
-0. 12029E-02 
0.44252E-02 
0.438976-01 
0.4056 IE— 0 l 
-0. 774616-02 
-0.38918F-02 
-0. 7//0l 6-02 
-0. IOR01E-01 
-0.63390E-02 
-0.81 1826-01 
-0.91 392 E— 02 
-0.91392 F— 02 
-0. 58 3? 5E-0 3 
-0 . 3759 8 E-0 2 
-0. 553256-03 
-0.503286-03 
-0-21390E-03 
-0. 359C3F-0 3 
0 . 38 i 99 E-02 
0.516C1E-02 
0.53988E-02 
0.751 34E-02 


R3 

0.3298 IE-01 
0.975806-02 
0. 57CC5E 00 
— 0.23903 E 00 
-0.20036E 00 
—0. 745 7 1 E-02 
0.369206-02 
0.10504E 00 
0.16623E 00 
0. 544 79E-01 
—0.401 l 5E 00 
0.141 16E 00 
0. 14116E 00 
0 . 1B560 E-0 l 
0. 58891 F-01 
0. 1 8568E-0 l 
0.165686-01 
0. -91356-02 
0.1184 3 E-0 1 
—0. 01 005F-01 
-0 .654926-01 
-0. 599016-01 
-0. 668156-01 


I 


•O — — 

^ Table I~3: LST Mode Shapes 

HOPE NUMBER 59 



f.R ! 0 

T1 

T2 

T3 

- 

0 © 

10 

— 0.23074E-C/ 

0.93793E-02 

-0.15051E 

00 

% £ 

151 

-0.313656-03 

-0.B816OE-02 

0. 74006F- 

Cl 


■ 175 

0.22257E 00 

- 0.909 29 E-02 

- 0. 33859 1- 

•ot 

oh 

195 

0. 691766-01 

0.46103E— 01 

-0.1 8222E- 

01 


215 

0.13452E 00 

— 0.27386F— 01 

-0. 188416- 

01 

90 & 

321 

0.394556-02 

-0.21 9476-01 

-0 . 18893F 

00 

t - 

322 

0.3 2 7 79 F-02 

-0.805936-02 

-0. 2157CF 

CO 

'%'S. 

331 

0.72433F-C? 

-0. 12044 6-01 

—0.2 73 73 £ 

CO 


332 

0.6 3 68 8F -01 

0. 763636-02 

-0.2622R6 

00 


333 

0 .637 37E-01 

— 0 . 20 745E-G2 

-0.27544F 

00 


340 

0.258836-01 

0 . 46 14 8 f — 01 

—0.2 7498 F. 

00 

g# s 

351 

0.23569 E-02 

0.487576-02 

-0.291646 

00 

t 

400 

0.235096-02 

0. I3212F-02 

-0.116356 

00 


801 

0.6 70476-0 3 

-0.286586-02 

0. 1 6/3? E 

00 

j 

fill 

0.713386-03 

0. 1 16376-02 

-0.631416- 

•01 

; 

1106 

0.82 6 496-02 

— 0. 3C35 l 6-02 

-0.450396- 

•01 


1156 

-0.779606-02 

0. 15171C-02 

-0.45523T- 

•01 


121 0 

0.952 726-04 

-■ 0.742716-03 

0.394726 

CO 

1 

1310 

0.7?, 2486-03 

0. 74 J73F-03 

0.3541 8E 

00 


1501 

0.391446-01 

-0 . 14O6 1F-0 l 

0.204766 

CO 


150 2 

0. 38454E-01 

0. 136 1 6 E-0 1 

0.1 7706c 

00 


1503 

0 • l 7544F-0 l 

-0.31 35 IE- 01 

0. 2 0 4 1 4 r 

CO 


1504 

0.157936-01 

-0. 19054E-01 

0.1 U765E 

00 


CO • — — 

c* 

MODE NUMBER 60 

GRID TL TZ T3 

10 0.43947E-02 -0 .24259 E-Q3 -0.11524E-03 

151 0. ICC 67E-03 0. 376706-03 - 0.60813F-04 

175 -0.205 6 5 F-03 0.234730-03 0-41767E-04 

195 0.14061E-02 — 0. 5905 ! E-04 -0.24538F-03 

-215 0 . 1 14 13 F-02 -0. 1455-P-03 0.202326-C3 

• 321 -0.2 09 76 E -0 3 U.4657LF-04 -0.37940F-03 

372 0. 1 0 3 4 1 E - 0 3 0.530216-04 0. 429776-04 

331" 0. 1 79366-03 - 0.131446-03 -0.50563F-04 

332 -0.1 1464E-03 0.655366-04 -0 . t’96 1 96-04 

333 -0.7009 16-04 0 . 14?, 156-0 3 - 0. 55 .06 7[ -04 

340 0.60553 6-04 0.78425 6-02 - -0 .25634 E-03 

351 -0. 1236 7F -03 0. I0432F-U3 -0.556956-04 

400 -0.125676-03 O.18106E-O3 -0.131176-04 

801 0.1167 Or -05 - ■ 0. 139066-03 0.89378F-0V 

311 -0.4 15706-05 0. 364 1 7F-0 3 - 0. 4 16 fi it- C V 

1106 0. 115206-04 0.170376-04 -0 . 2244 4 E-04 

1 156 — -0 .5393 5E- 05 0.7922/6-04 -O.26H7CF-04 

121 0 0.531456-04 -0.32723E-04 ‘ 0.226186-C3 

1310 -0.54O33E-C4 -0.32730F-04 0.1 59646-05 

1901 -0.113576-05 — 0.661236-04 0. 14342E-C3 

1502 0. t 03566-05 0.496326-04 0.711976-04 

1503 0.106216-03 0.al9i0r-C4 0. 1 994 36- C 3 

1504 - 0.530506-04 0. 728056-04 0.1«3?46-03 




(Continued) 



- Rl 

-0.11234E-01 
-0. 31741E-01 
— 0.27771E— 02 
0.1012CE 00 
-0. 10933E 00 
— 0 .37 7 29 1— 0 1 - 
0. 25302E-01 
0. 16404F-01 
-0. 17209 6-01 
0. 214226-01 
0.333 60 E-0 1 
0.62632F-02 
0.626326-02 
0.733446-02 
-0. 167486-03 ' 
0.31954 £-01 
C. 15997E-01 
0.965246 00 
— 0 .866 1 0 C 00 
0. 12072E CO 
0 . 33045 E— 0 l 
-0. 3683 7E-01 
0.4H836E-0 l 


Rl 

0. 122 16E-03 
— 0. 634 75 E— 0 3 - 
-0. 351C6F-02 
0.134596-02 
0. 12322E-02 
0. 196 70E-Q2 
0.196726-02 
-0. 15425E-03 
0.2199-16-04 
-0. 338066-04 
---0.810396-02 
-0.50571 6-04 
- 0 . 5 J 5 7 1 1-04 
0.74 100 6-04 
0. 1:61676-04 
-0. 18 6 1 4 6-0 3 
0. 8(1 b 9? F-03 
0.57 7, 1 1F-03 
-0 . 15 49 1 F-05 

0. 199136-03 - 
0 . 205926—0 3 
C. 304206 -03 
0. 320016-03 


R2 - — 

0.2457CE-C2 
0. 526616-02 
-0. 700 18E-0 l 
0.33065F-01 
0. 35240E-01 

- -0.902246-02 

0.I3447F-01 
0.116326 00 
0.634576-01 
0.12514E 00 
-0.2 92 3 76 OC 

- 0.1 1837E GO 
0.1183 7 E CC 
0 .253426-01 

- 0. 3822 86-01 
0. 87039E-01 
0.821056-01 

-0.294396-04 
-0.294 39E-04 
0. 6 9 7536- Cl 

- 0.011 376-01 
0.4S017E-01 
0.4459C6-01 


R2 

— 0. 8433 IE-04 
-- 0 .34636 E-04 
—0. 17732E-03 
0 .131006-03 
-0.327966-03 
-0. 316376-02 
0. 33424E-C2 
0.61476E-04 
-0.7?»9 30F-05 
-0. 1 4Q06E-03 

0.51496E-03 

0.374266-04 
0.374266-04 
0 .23 1 G9F-04 
0.168196-04 
0.12621E-C3 
0.59 1006-04 
-0. 1 604 16-C7 
-0 .lo042E-07 
- 0. 2o3 36 E -03 
0.27258E-C3 
-0.1 10566-03 
-0. 1 l 5S86-03 


R3 .... 

0. 785 39E-03 
0. 31 56 3F-02 
-C« 289006-02 
— 0 .385346 OO 
0.41707F 00 
-U.I363CE-01 
0 . 62991 F-02 
-0.650546-01 
-0.229056-01 
0.28555F-U2 
-0.42 35 76-0 l 
0.310986-02 
0. 31CS8.E-02 
0.432326-03 
0.7 00? OF -03 
0.412326-03 
0.4 32286-03 
-0. 50828E-04 
0.41 135E-03 
-0. 16UO5E-01 
-0.927376-02 
0. 467966-01 
0. 54BOLE-OL 


R3 

0. 32153E-03 
0.349056-03 
-0. 18742E-02 
0.78449E-03 
0.13971 E-02 
0. 142036-02 
0. 145116-02 
0. 976586-04 
— 0 . 10 1 156-03 
0. 503766-04 
0. 197536-01 
—0.67 l 34E-04 
-0. 671 34E-04 
-0. 81046r-04 
0.557096-04 
-0.81046E-04 
-0.8 1046F-04 
-0. 2805 1 F-04 
-0.255066-04 
-0.330496-04 
-0.01 1 1 36-05 
0 . 1095 76-04 
0. To 3? 11 6 -04 







Table 1-3: LSI Mo 


CD 

'■J 





GRID Tl '2 

10 -0.15381E-02 -0.32095E-02 

151 -0.12587E-02 — 0. 21181 E— 01 

175 0.12220E-01 ■ 0.55910E-02 - 

155. -0. 71470E-Q1 0.3551 OE— 02 

0.46975C-01 0-53726E-Q2 

321 0.1 529 7 E-0 l O.3?ti'JVE-0l - 

322 0.24797F-01 0. 15272E-01 

331 0.193521-01 0. 750 7CE-0 1 

332 -0. 137C-1E-01 0. 7U009F-01 

333 -0. 1065UE-GI 0.71830F-01 

350 0 .15200 fc— 01 -0.3C443E 00 

351 -0. I 15370-02 - G.65072E-QI 

500 -0.114 17E-02 0.J5227E-01 

801 0.2 H9 oCE -02 -0.23152E-01 

dll 0.250fi2f-02 0.4778 6 F-Ol 

1106 0.lu033f-Ol -0.529 L5 E-0 1 

1156 -0.620Vt.E-02 0. 261 55E-01 

i 2io 0.325 15E-02 0.5050LE-02 

UtO — 0. 3065 VE - 03 G.5C396-C-02 

1501 0.150 38F-0 1 —0.8361 5E-01 

. 1502 l). 1 5302 E -01 - -0.1C006E t>0 

1503 0.22357E-01 -0.636J2E-01 

1505 0 . 19662E-0 1 -0.733 31 E-0 1 


KOOt .NUMBER 62 


GRID 

Tl 

T 2 

to 

0.3 86CBE-Q4 

-0. 12359E-01 

151 

0.43712F.-03 -- 

- 0. 15943F-01 

175 

-0. 20867E-01 

0.2 642 3 E-0 1 

195 

0.7' U0F-01 

-0. 17525E-0 i 

'21 5 

-0.: 3 3 E-0 1 ■ 

-0.168 13 E-0 l 

321 

0.2- ‘6E-02 

—0. 7044 2E-0 l 

322 

-0.5 9698 E-0 3 

-0. 56902E-01 

331 

-0. 30163E-01 • 

-0.12006E 00 

332 

0. 1 2605E-0 1 

-0. 122561' CO 

333 

0.1 07 I 1 E-0 1 

-0.11239E 00 

360 

0.15625C-01 - 

-0.2 841 3C 00 

351 

0.721 12F-03 

-0. 10V78E CO 

400 

0. 721 12E-03 

—0. 52 7 1 2 E-0 1 

801 

0.1541 3E-02 

0. 33473E-01 

61 l 

— 0.6 1225E -0 3 

-0.581 32 F-01 

1 106 

- G. 2 1 0(.6E - 02 

0. 57162b -01 

1156 

-0. 32524E-02 - 

0.56991 E-0 1 

1210 

-0. 1 35 3 ll : -02 

-0. 78.342 E-02 

1310 

0.608PFF-03 

-0. 7o 342E-02 

- 1501 

: 0.676311-02 

0.22407E-01 

1502 

0 . 5 7 2 6 7f - 0 2 

0. 3545 IF -01 

15 0 3 

-0 . 1 10 8 7 E-0 l 

0.216 7 n- 111 

— ■— 150 4 

, — 0. V9853E-02 

0.33761 i J1 





inued) 


Rl 

. 47360E- 
.33279E- 
, 6U856E- 
•53522E- 
* 52 95 1 E- 
. 16 6 8 2 E— 
.52 350 E- 
. 20766E- 
.52B03F- 
. 1 5 1 3 V £ - 
. 353 70E 
.536 /IF - 
. 58671E- 
.587 IV E- 


- R2~ 

0. 22503E— 02 
0.10460E-02 
-—0.291 C IE-01 
— 0 . 1 7630E— 01 
0.25V 10E-01 
-0. 7031 IE-02 
0.2 322UF.-0I 
0 . 1 V 6 8 2 E - 02 
0.3C055F- Cl 
0.3&623E-01 
— 0. I o l 72E CO 

- 0.29833E-02 
0. 2V1I33E-02 
0.12 365E-0L 


R3 -- 

0.23135E-0! 
-0.29634E-0 
0.13356E Ot 
0.1V75CE 0 
0.25115E C 
-0.55206E— 0 
-0.2U752E-0 
0.23502fc-0 
0.532 IIE-O 
0.7893ZE-0 
-0. 10356E 0 
0.31 185F-0 
0.31 IU5E-0 
-0.3G55EF-0 


R2 

0.44382E-02 
- 0-11604E-C2 ■ 
0.155L7E-02 
0.32605 E-02 
0. 6C3 31E-04 
-0.2 1755E-02 
0.37 356 E-03 


R3 

-0.47241E-01 
O.18810F-O2 
-0.U962E 00 
0.63136E-01 
0.55661 E-0 l 
0.90603E-02 
0 .73 1 5 3 E-02 


Moor* f oimt. If*. tv 


oo 

CD 



. ..Table 1-3: LST Mode Shapes (Continued) 


MODE NUMBER 63 



GRID 

10 

-Oo 2 72 HE- 02 

72 

0.2 0975 E-02 

T3 

-0.21653E— 01 

- R 1 

-0.60265 E-02 

R2 - - 

0.76503E— 01 

R3 

0o81726E-02 


151 

-0.330 10E-C2 

—0.675 I2E— 02 

0.33671E-01 

-0. 67596c— 02 

— 0.28973E— 02 

0. 1813 86-02 

— 

5 75 

-0.124C8E 00- 

- 0.3729 8 F-02 - 

0 . 307 10 E— 02 

-• — 0. 26623E— 02 

0. 32079E-CI 

-0. 10758 E— 01 - - 


195 

0 . 1 6 554E-0 1 

0. 559268-01 

-0.51 565 E-02 

0.62100 E-01 

-0.89625E-02 

— 0. 16957E 00 


215 

0.858 160-01 

—0 . 35555 E— 0 1 

-0.331660-02 

-0. 60653F— 01 

—0. 8 l 52 l E-02 

0.19I73E 00 

- — 

321 - — 

-— 0.258570-02 - 

-0.95672 E-02 

-0.1 10650 00 

- -0. 13055 E-0 1 
9. 13 6 85 0-03 

-0.222C5E-01 

-0.10205E-01 



322 

-0.292590-02 

-0.137B6C-01 

-0. 15 12 IE 00 

— 0 .1231 6F-0 1 


331 

0.125170-01 

-0.807 3 5 E-0 3 

— 0 .2 l 6G6 E CO 

0. 157blE-01 

0. 91 85CE-CI 

-0. 550 79E-01 

— 

332 — 

-0.591 820-01 

0. 171 59E-C1 

-0. 210KE 00 

—0 .18709 t-0 l 

0.57537E-01 

-0.15828E-OL 


333 

0.5 18260-01 

0. 83872 E— 02 

-0.2261 7E CO 

0. 138550-01 

0. I 0657E CO 

0. 3O20UC-0 2 


350 

0.2 02 36E 00 

0.73502E-01 

-0.1O000E 01 

0.10165E 00 

-0.28225F 01 

-O.llflOlE 00 

— 

351 

- 0 .5 0958 E- 02 - 

0. 1556 IE — 01 

-0. 20(510 00 

0.336 l 5E— 02 

- 0.95156 E— 0 1 

0.702 5 8 E-02 - 


500 

0.5005HC-02 

0.65309 E-02 

-0.5 3789E-CI 

0.3361 5E — 0 2 

0.95156E-01 

0. 7025BE-02 


80 1 

-0.176300-02 

-0.251580-02 

0.667550-01 

0.23695 F-02 

0.55080E-02 

-0 . 2 106 8 E-0 3 


811 

1106 

-0 .2 0992 E-02 
0.677ME-02 

0 .36 306 1-02 
-0.1 1003 E-01 

-0 . 6 2996E-0 1 
-0.152150-01 

0. 51827F-02 

0.12887E 00 

• u " 0.223C7E-01 
0.79335E-01 

0. 13 5 5 3E-02 — 
— 0. 2 1060F-0 3 


1156 

-0. 12900E-O 1 

0. 16261F-02 

-0. 15 3 5 9t~ C 1 

0. 19G55F— 01 

0.15196C 00 

-0.210 77E-03 


121 0 

-0.671 I0E-03 -- 

0 . 50d 7 7 E-0 3 

0.55238 0—01 

— 0.15832c 00 
-0.1150UE 00 

-0. !i 7033E-C6 
-0.87031E-06 



1310 

-0.89680C-0 1 

0. 508560-03 

0. 59000 E-01 

—0.586 32E-03 


1501 

0.39591E-02 

-0.69 55 5 E-02 

0. 752C6I -Cl 

0. 1082 7E UO 

0. 1 3653E-01 

—0.11718c -01 


1502 

153 3 

- 0.566580-02 
-0.1 1555 E-02 

-0. 65757 E-02 
-0. 153660-01 

■ 0.6«975 £-01 

0. J 35560-C1 

— 0.27 5 53 E-0 l 
-0. 38908E-01 

- 0.23051E-01 

0. 20 785 E -02 

— 0. 78 1P6E-02 - 
0.27029E-01 

— 

1505 

-0. 1550 7 E-02 

-0. 10066 E-01 

0 . 75595E-01 

0.51 563E-01 

0. 30 l 37E-02 

0. 3281 3E-01 

— 


MODE NUMBER 64 


GRID 

T1 

T2 

T 3 

RL 

R2 

ft 3 

10 

-0.37I55F-05 

-0. 12356E-03 

-0.0~2C5E-C4 

-0. 48654E -03 

—0.48829 E-03 

-0.4' , 210E- ,i 

151 

0. 38762 E-05 

-0.20363 E-03 

0.4C007E-04 

0. 658826-03 

0. 176226-03 — 

■ 0. 18106E-O4 - 

175 

-0. 35502E-0 3 

0. 65939E-03 

-0.23667E-02 

0. 330 51 E-03 

0.28050E-02 

—0. 12566 E-02 

195 

0.57959E-03 

0. 12160E-03 

0.6958 1E-C3 

-0. 58166E-04 

-0. 128 726-02 

0.4947 3E-03 

— 215- 

0. 52599E-03 

0. 53557E-03 

0.14139 E-02 

-0.57323 E-0 3 

--0. 227746-02 

0.15546E-02 - 

321 

-0 .55 J50E-03 

-0. 12 5886-02 

-0. 6051 7E-C3 

-0.407 70F-03 

-0.978116-03 

0. L3002E-Q2 

322 

-0.57225E-03 

-0 .6 159 2 E-0 3 

-0. 20761 E-C3 

0. 79344E-03 

- 0. 993 cUE-03 

-0. U221E-02 

3 31 

•* 0. 156 3 1 E- C3 

-0. 12592E-02 

-0.62316 E— 03 

- 0.29655F-03 

0.32S 13E-03 

— 0. 59 6 22E-0 3 — 

332 

0.55520 E-0 5 

-0. 10 302C-02 

-0. 1 7483D-C3 

0.28932E-03 

-0-6444UE-04 

-0.6b866fc-03 

333 

0.52 9 52 E-0 3 

-0- 1 2 502 E-02 

-0.252Z2E-03 

0.53 6591-03 

0.258. 7E-04 

-0. 2-3049E-03 

• 340 ~ 

0.59H67E-02 

- 0. 3 700 2 1- 02 

— 0. 1 7853F-01 

-0. 1 52 4 7 E-02 

0.59358F-01 

— 0. 1325 IE-0 1 - 

3S1 

0.965 lo"--04 

-0. 1 1 144E-02 

-0. 35 1 7 3E— 03 

0. 3701 OF -03 

0.31 298E-03 

-0.48433E-03 

500 

0.%69 ltl -05 

— 0. 56 079 C -0 3 

0.1601 3 F -04 

0. 17O10E-03 

0.312586-03 

-0.4843 iF-03 

001 

— -0 .75o5 5£- 05 

0.86651 E— 05 

0 . 3b4 3 JE- 02 

-- 0.257536-03 

-0. 1 7047E-02 

— 0 .291 7 5E-0 3 

Oil 

-0. 1 1(3726-03 

0. 1/ 033 E-02 

-0 . L255.1F-01 

-0. 16130E-02 

0.34C3EE-02 

0. 3B854E-0 3 

1106 

—0 .56i35E-0i 

-0. 10598F-01 

-0. 75564E-03 

0. 12 44 4 F 00 

-0.6 6 7 76 E 00 

-0 « 29 1 75E-03 

1156 

0.531 16E-01 

0.576 008-02 

-0 . OC 7 3 1 E-0 3 

- 0.68 2 76E— 01 

0.629olE 00 

— 0. 2913 5E-03 - 

1210 

0.1 1829E-03 

0. 1 7070F-05 

‘ 0. 305628-02 

0.85688 F-02 

0 .27299 6-00 

-0.644386-05 

mo 

-0.1831SE-03 

0. I 7052F-05 

0. 26090E-02 

-0. 72 2 9r>E -02 

0.2 7295 2 -06 

-0.99642E-04 

I50l 

0.28/056-02 

• -0.165UE-0 3 

- 0.144 7 7 E-02 

- 0.131 38F-02 

0. 56083E-02 

-0. 71 54< E-04 — 

1502 

— 0. 260C6F- 02 

-0. 2501 2E-33 

0.3055 4 F-02 

0. 11704E-03 

-0.441 596-02 

0.105996-03 

150 3 

-0.1 3 o 55 C-C2 

-0 . 1 7605E-03 

0 • 20402E-02 

0. 41 l 75F-02 

-0.65731 t-02 

-0. U3Z5E-U2 

1505 

0. 128C6F-02 

-0.3 52 3 5 E-03 

0.37 5 85 F-J2 

-■ 0.572 7 7 E-02 

-0 .547.4 7C-02 

-0. 87169F-0 3 -■ 




Moor* 8 vM*»i foiml, 


e 

n 


Table. l-3: . LST_.Mode Shapes. 

MODE NUMBER 65 


GRID- 

fl 

T 2 

T3 

10 

-0.23466E-03 

-0.31085E-C3 

0.26139E-03 

151 

—0.16 145E-OB 

0. 67817 E— 03 

— 0.2C353E— 03 

175 

— 0. 44932E— 03 ■ 

0.40661 E-02 

-- 0 .433 74E-03 - 

195 

0.86334E-03 

0. 2 5357002 

-0. 76417E-Q3 

215 

-0.22 197E-02 

0. 38 207 C— 02 

0.241U2E-03 

321 

0. 934126-04- 

0.3612 3 E-02 

• -0.7 58 53 E-03 - 

322 

0.25709 003 

-0. 29 7 29E-02 

0. 2 3 7C8E-D2 

331 

-U. 573421—03 

-0.281 11 E-02 

0.204608-03 

332 

0.893 39E-03 

-0. 1 377 36-02 

0. 315 !8f -02 - 

333 

0.234 73E-03 

-0. 434516-02 

0.32 346E-0Z 

34 0 

0. 171 69E-01 

0. 38278001 

-0.52219 E-01 

351 

0.17990003- 

0.2709 3E-02 

0 . 1 5 8 C 7fc — C 2 — 

400 

0. 1 799UE-03 

-0. 13481 F-02 

0.1 1940 E-02 

801 

—0.7 l 166F-G4 

0.25050F-03 

-0. 1 23 1 3 E-02 

811 

0.1091 9E-G 3 

0 • 1 26 5» E-0 2 

0.226C8E-C3 

1106 

-0.fc2u08E-02 

0.462 71 E-Ol 

0.2 5 340 E-03 

1156 

0 . 736 80 E-02 

— 0 . 562 26 F- 0 l 

0. 15742E-03 

1210 

0. 12069E-03 

0.490 72E-04 

■ 0 .78963E-03 - 

1310 

-0. 1365200 i 

-0.49080E-04 

-0. 25928F-02 

1501 

C.2 5 1 4 7 E-03 

-0.3C836F-02 

-0.281296-02 

1502 

0. 19984F-03 

—0. 2 76? 0 1-02 

-0.305 16 E-02 

1503 

0 .6 75611-03 

-0.17716E-02 

0.2636CE-02 

1504 

0. 563 J4E-03 

-0. U 5 75 E-02 

0.18 66 5 E-02 

MODE NUMBER 66 



GRID 

Tl 

T2 

73 

10 

-0.12754E-0 2 

0. 15955E-02 

0.3 04 7 16- C3 

-151 

0. 18043E-02 

■ -0.21 5C7F-02 

0.72941 E-03 - 

175 

0.278 LIE-02 

-0. 1Z593E-02 

0.420£2E-C2 

195 

-0. 10894E-01 

0. 1400 1 E-02 

0.72 760C-02 

*215 

0. 56 320F-C ^ 

0. 23091E-02 

0. 1 5902E-02 

321 

-0 . 1 2459 E-Oc 

0.894806-02 

0.2 1860E-02 

322 

-0. 151 14E-03 

0.6 52 7 7 E-02 

0.268 29 F-02 

331 

— o.l 4/,4O02 

- 0.1 5620E— 0 1 

0.215256-02 * 

3 32 

— 0 . j 1 d 1 0E-u2 

0. 16202E-0 l 

0. lo 71 6F-C2 

333 

-0.460661—02 

0.1 432 7E-01 

C. 211 126-02 

340 

• 0.534 84 C -02 

— 0 .44 39 2 t -0 l 

— 0 . 205 5 5E- C l - 

351 

-0. 1943UE-02 

0. 14265E-01 

0.233806-02 

400 

-0.19430E-02 

0.7051 7 E-02 

0.12 L23E-C2 

- 801 

• 0.43587F-02 

-0. 3 0050 1-02 

-0 .282 75 F-03 

811 

0 . 57-3 7 1 E- 02 

-0. 05069002 

-0. 9426 7C-C3 

1106 

-0.561 09E-01 

0.4C 4246-01 

0.580696-04 

~ 1156 

-0.54671E-01 

0.3 2u0 ! E-0 l 

0. 437406 -04 

1210 

O.32805F-03 

0. 5B750E-O3 

* 0.45362C-C4 

1310 

0. 3 34 0 1 E -02 

0.58758 F-03 

-0.45829E-03 

_ 1501 

0. 67587E-02 

0. 61 663E-02 

- -0. 252 62 E-02 

1502 

0.64 5 7? E-02 

-0.446776-02 

-0- 1 30 05F. -CZ 

1503 

0.171 3OE-02 

-0. 533 74 E-02 

0 . 1 2695 E -02 

1504 

0.21 16 if -02 

-0.413906-02 

0.5621 7E-0 J 


i *.v 'fe'W! 


o o o 


(Cop tj nued) 


-- R1 - R2 

-0.388 14E-02 -0.72351 -03 

-0. 47956E-02 0. 15081E-03 

— 0.441966-03 0.12881E-C2 — 

— 0. 1641 7 E— 02 -0.73643E-03 

-0.G7752E-03 - 0. 1 4564E-C2 

0. ! 8 19 3fc-02 - 0.35allt-03- 

0. 3i0o-.fr -02 0.16634E-02 

0.27655E-02 ~0.£ 3468E-C3 

G. 32588E-02 0 .72244F-03 

0. 32475F-02 -0. 15359E-02 

-0.13G36F-02 -0.17742E 00 

-• 0. 304486-02 -0.68759E-C3 

0.30448E-0? —0.6 9 7 59 E- 03 

0. 19614E-02 0.24899E-03 

- 0.259 39E-02 ' -0.46212E-03 - 
-0.54957C 00 -0.73847E-01 

-0. 667006 00 -Q.5344&E-01 

0.219306-02 - -0.46472E-C7 

0. 72001C-02 -0 .4 64 74 C-07 

U. 1/636F-01 0.14ia7F-C2 

0 . 166104E-0 1 - 0.9302 2E-G i 

0.2125 7E -0 1 0.19582E-02 

0.16706C-0I 0.19927E-02 


R1 

-0. 97395E-03 
-0 . 32 347 C-04 - 
-0.5Z562C-02 
0.217 14E-02 
0.32561 E-0 2 
0. 33 79 IE —02 
-0. 1U-92C-02 
O. 19 5'. 3 £—02 
0.864C3E-03 
-C. 74 3 3*36-03 
0. 407476-01 
0.739 1 5 E-0 3 
0. 73915E-03 
0.292941-03 
0.2352 7E-03 
-0.48055E 00 
G.33042E 00 
0. 12 61 7E-03 
0. 12 739E-02 
0. U516E-01 
. 8-.9 146--02 
. 15023E-02 
. 365346-02 


R2 

-0. 961 1 7E-03 
—0 .161 65E-03 
-0.93998E-02 
-0. 15370E-01 
-0.511 llt-02 
0.4902 96-04 
0.29652E-C2 
-—0.12641 E-02 
0. 19051E-C2 
0 .2560 2 E-02 
-0.68264E-CI 
-0.98442E-03 
— 0.9B442E-C3 
-0.191 3CE- 03 
0.14421 E-0 3 
-0.66797F 00 
0-6499 t 00 
0. 29 3 70E-07 
0.2932 5E-C 7 
- -0.4 9641 E-02 
— 0.5 3 721 t-C2 
0 .43S97E-C2 
0.40725E-02 


W- 



... ... R3 

-0.10199E-02 


— 0.36C72E-05 1 

-0. 57596E-03 — ——6 

0.5754 IE-02 

0. 16053E-C-' ) 


0. 899996-' 

— 0.61838E-OJ 
-0.41682E-03 



-O.I2698E-02 
-O. 66869E- 03 
-0.12138C 00 



fi 



-L). 11909 E-02 
-0. I 1909E-02 
-0.2 99 OLE-O 3 
0.23t44E-03 
-0.2 99 OIF- 03 
-0.29S95E-03 
-0.65756E-04 
-0 . 10 147E-0 3 
0. 7501 0F-03 
0. 12 156E-02 
0.237 12 E-04 
0. 5560 7F-0 3 


R 3 

0.4719 IE-02 
-0.46140E-03 
0.2206 1 E-Ol 
-0.9161 7E-02 
-0.104286-01 
-0.311431: -02 
-0. 10015F-03 
0 . 509 70F-02 
0. 7991 5E-02 
0.3689 16-02 
-0. 10424E CO 
0. 63106E-02 
0.63106E-02 
0.24512E-0? 
-0. 16724E-C2 
0.24512E-02 
0. 245C8E-02 
—0 .44705 E— 0 3 
0. 18l4(E-02 
0.5913ir-02 
0.51 128E-02 
0.471157-02 
0 3 1 659 fc -02 



U5 

O 


n 

! MODE NUMBER 66 


Table I -3: 1ST 


GRID 

- T 1 

10 

-0.200336-02 

151 

-0.2 63 O1E--02 

175 

- 0.10671R-01 

195. 

0.341 02 F-02 

215 

-0. 202376-01 


fl H60;'6F-0 3 

32 l 


322 

-0.3 71. H4 6-0 3 

33 1 

-0.4 34 1 06-02 

332 

0. 72 H 086-02 

33 3 

-0.793J3F-02 

34 0 

0.120446 00 

351 

0.748256-04 

4 00 

0.7 48 2 56-04 

801 

0. 2 65 04 r -02 

an 

— 0 * 30 0 146— 02 

1106 

-0.247156-01 

1156 

-0. 383056-01 

1210 

0.220. 3 3 E-0? 

mo 

0.458 OH -04 

1501 

0. U4U 76E - 03 

1502 

0 . fc 7 7 79 6-0 3 

1 503 

0./8C515E -02 

1504 

0*554436-02 


WIDE NUMBER 6B 


T? 

-0- 176Q9E-02 
0.246646-02 
-C.fc0915E-03 
-0 .904 l Si E-02 
0.29? 79F-02 
-0. 722.406-02 
-0.2 lUo4F-02 
-0. 134.706-01 
-0.17 1916-01 
-0. IsCClt-Ol 
-0.8435 36-01 

-o. i 44546-01 

-0 .7079 36-02 
c.4C 99 ? r _ o,i 
0. 700 7 lf-02 
—0.56 1 7 o t ~0 1 
-0.32 r -«7E-01 
-0. 759346-03 
-0 .75929 I — 0 3 
0.822656-02 
0.6 44 33E-02 
0.914 5UE-''2 
0.668 126-02 


GRI D 

T L 

T2 

1 0 ‘ 

0.321 506-03 

-0. 172386-02 

181 

0.395926-03 

0 . 2494 2F-02 

1 75 

-0.186946-01 

0.314 6 5 6-0 2 

195 

0. 190246-01 

0.57 109F-02 

*215 • 

0.3 14 576-02 

— 0. 736H56— 02 

321 

-0.368131-03 

-0. 1158 5 6-01 

37? 

-0. 178 7 3l — 02 

-0. 147*26-01 

331 

-0 .804 25 E — 0 2 

—0,2? 5 206—01 

332 

-0.654 I 96-02 

-0.2 06 O7E-01 

333 

0 .55 2 066—02 

-0.208806-01 

340 

-0.138336 00 

-0.30701 F-Ol 

351 

-0.32096f-0 2 

-0. 1508 IF - C 1 

4 U 0 

-0. 320*566-02 

—0 .542 60 6—02 

no i " — 

0. 45 3496-02 

0. 6 1. c 906-02 

811 

0.5 18 7 36. -0 2 

0 . 1 35? 86-0? 

1106 

-0.424 306-01 

-0.442051-01 

1156 

—0 .445266-01 

-0. 54-1556-01 

1210 

0.3 8046-02 

-0.11 107E-02 

1310 

. i tl /*> -t 

O.t 71 CO6-03 

.t. A t V / 0- f. — ["} p 

-0. 111081-02 
0. 4-M07E-02 

1 7111 


1502 

0.36J 78 6-02 

0.61 4 3 b F-02 

150 3 

0. 7 It 1 246-02 

0. 5i-65 ir-02 

1 504 

0-6 78 34 6—02 

G . 524086-02 


Mode Shapes (Continued) 


T3 

0 • 29 1770-02 
-0.35 155E-02 
0.251C7F-C2 
0-333436-03 
0.4581 Of -37 


0.2003 tt-01 
0 • ?R l 466-01 

— 0 . 3fc 2 5 Ml CO 
0.2553 1 *-- 01 
0. 14 21 IE- 01 

-0.595566-02 
0.501090-02 
0.2C4441 -02 

0 . 20 dCJr -02 

-0. 80 340E-C2 
-0.o4588C-02 
-0.8 HU '.[-02 

— 0. SC9f’16-C2 
-0 . 12 8 770-0 L 
-0. 12 1646-01 


R1 

0. 27991E-02 
0.901446-03 
0.54710 F— 02 - 
— 0.9459 4 E — 02 
0.50 300 E— 02 


-0 . 547 39 (-— ) 2 
-0. 10 7 7 lt-0 3 
— 0 . 2 7 1 ? 0 F -0 2 
— 0. 414946 — Jl 
-0./5R? 3 E-02 
-0.258211-02 
— o . n 9 2 a 9 1 - o 3 
0. 32 0 3 3 E— 0 1 
0. 60 7 5 4E 0 0 
— 0 . 59 222 F 00 

-0. 22 3 36 E— 91 

0. 18U716-01 
— J.13362F-01 
-0. 1667 ME— 01 
0.22 6-09 E-0 2 
-0. 1 3o06t-01 


_ . R2 

— 0.691 09E-02 
0.13067E-02 

—0.107 22E-01 
-0. 1 267CE-CI 
-0 .225796-01 
0. 103496-01 
0.5431 IE-02 
—0 . 9 4 5 5 6 F - 02 
-0. 708506-C2 
-0.1 50356-01 

— 0-125 9 IE Cl 
-0.590 J3E-02 
—0.950 13 E-02 
-0.31236E-C3 
-0 . 3 7 6 6 4 L - 02 
-0.293876 00 

0.45 3 45E 00 
0.47921E-07 
0.47E6CE-C7 
0 .4 3?8t,F- 02 
0.301 706-02 
-0.3 3114 46- C2 
—0.4 29 86 E-02 


R 3 - ■ 

— 0.47748E-02 
0.32 1 72E-03 
-0.200 l 46-01 
0. 3563EF-''! 
-0. 154 1 3F-01 
0 . 85666 E— 02 
-0. 4170 OF — 02 
0.240 t4f-02 
-0. 55397E-02 
-0. 35296E-02 
0.219726 00 
— 0 . 645 3 7F-0 2 
—0 .64 j 376 -02 
-0.21 1 UT-U2 
0. 7 6 133 E- 03 
-0.21 1 1 OE-02 
-0.211 19E-02 
- -0 • 1200 lf-02 
0.227626-04 
-0. 34 30 86-02 
-0.3 V9 03E-02 
-0.5916 OF — 02 
-0.935166-02 


0. 15 1 C lt-fll - 
0.1 74 50 F -01 
0.2S501F-01 


— 0. 435086-02 
0. 1 16936-02 


T 3 

-0.33410 £-02 
0. 473446-02 
C.36840E-02 
0. B0639E-03 
0. 6. 6. 7 3 5 r - C 2 
-0 .19,7566-01 
— 0.21 6R 9 6-01 
-0.3112/6-01 
-0.2 7951 F -01 
-0. 302C H: - C 1 
- • 0.41 7 28 6 00 

-0. 286C5E-CL 
-0.1581 lE-Ul 
0.11011F-01 
-0 . 1 17 396-01 
-0.225796-02 
-0. 223046-02 
‘ O.C42O0F-C2 
0. f,57 hOE-02 
0. 13 7026 — 01 
0 . 1223 7E-01 
0.9 74726-02 
0.11 4 o 7 F— 0 l 


Rl 

-0.353 12E-03 

0. 149316-02 

0.7015 36-02 
0. 32559 E-02 
-0. 1 16946-01 
-0.37 59uE-02 
-0.147 30 E-02 
0.977136-03 
-0 . L 140 7 6-0 2 
0. 4o3 841. —02 

0 .435 256—0 1 - 

0. 1 3525t-U2 
0. 1 35256-02 
0. 4o7786-03 
-0. 1 3u4 71 -02 
0.549626 00 
-0.663016 00 
0.2342CE-0I 
-0.212 126-0 1 
— 0.O3423F-02 • 
-0.55U 186-02 
- 0 . 1 b 9 6 7 1: —0 2 
0. 7228 56 -02 


R2 

U. 10396E-C1 
-0.114246-02 
-0. 2Q054E-02 
0 « 10 400E-0 1 
-0.295006-03 
- 0. 6 7 7986-02 
-0.777536-02 
0. 1 1484C-CI 
0. 175906-02 
0. 7U977E-02 

- 0.142816 01 
0.1 l 193F-01 
0. 1 1 19 36- C l 
0 .146316-03 
0.42 72 J6-C2 

-0.504736 00 
0 .52968 6 00 
-0. 222 l 36-C7 
-0.27 3J4E-07 

- 0.7 24o 76-02 
0.96754k- 02 

-0 . 7 0 3 9 0 E - 0 2 
-0. 724 746-C2 


R3 

-0.5B260E-02 
0 .894566-03 
-0. 31 66RE-01 
-0. 109496-01 
0.418 12E-01 
-0. B461 6E-02 
0.116266-01 
-0.1 33936-01 
-0. 13212E-01 
—0 .532 586-02 
0.550166-01 
-0.844716-02 
-0. 844 7 If — 02 
-0.24532E-02 
0.474146-03 
-0.245326-02 
-0.245356-02 
-0. 17279E-02 
0. iMBl.C'Ol 
-0. 366 56E-02 
-0. 3CHZ6F-02 
-0.6541 18-03 
0. 272946-02 




MODE NUMBER 69 


.Table 1 - 3 : LSt. Mode Shapes. JCCont InuedL. — 


-GRID — 
10 
151 

-175 

195 

215 

— 521 - 
322 
331 

— 332 - 
333 
340 * 

— 351 - 
400 
801 

— 81 1 - 

1106 

1156 

-1210 - 
1310 
1501 

- 1502- 
150 3 
1504 


T1 

0.343446-03 

-0.729856-04 

0.240 255-02 

-0.15486^-01 
0.185026-0 l 

0 .13 1586—02 - 

0. 170276-02 
0.948466-02 

-0.526066-02 

-0. 406756-02 
-0.1 15 9816-01 

0. 738 736-04 

0.738 756-04 
-0.956 086-04 

0.81 1746-04 

-0.404956-02 
0. 576 76 E -02 
—..-0.175546-02 
0.16766E-02 
0.443746-02 

0.448336-02 

-0.251 056-02 
-0.209416-02 


T2 - — 

0.317476-02 
-0.1 1538 E-01 
-0.649556-02 
0.5494ZE-02 
0. 341G7E-02 
~ 0.229 526-01 
0. 17799 6-01 
0.374276-01 
. 0 . 37703E— O l 
0. 3671 56-01 
-0.100 00 E 01 
- 0.344066-01 
0. 176276-01 
-0.23 5336-02 
-0. 148006-01 
0. 191956-01 
-0. 1 05406-01 
. 0.449256-01 
0.449206-03 
-0.129396-01 
— 0.12/346-01 
-0. I 0825 E-01 
-0. 950726-02 


13 

-0.452876-03 
0.138376-03 
-- 0. 266306-02 
O.601956-C2 
-0.901106-02 
-■ 0.53449L-04 
—0 . 198 52 E-02 
-0.38? 461-02 
. -0.8 5062 6-02 
-0.795636-02 
0 . 292C6F-C l 
-0.504716-02 
-0. 28 L 756- 02 
-O.796 01C-C3 
0.11 082 E-02 
0. 1594CE-03 
-0.1/4306-03 
0.527406-02 
-0.640256-02 
-0.670 05 E-02 
• -0. 742546-02 
0.12604 E-01 
0. 1014 l'E-01 


0. 23438E-02 
-0.258186-01 

— 0.12908E-01 

01. 159566-01 
0.117536-01 

- 0.807176-02 

-0.434146-02 

0. 149.25 E-02 
• — 0. 260676-02 — 
-0.493026-02 
-0.755366 00 

- -0.19 .127 E-02 — 
— 0 . 1 9 32 76-02 

0.701 336-02 
■ 0. 932666-02 — 

-0. 23C74E 00 
-0. 12669 E 00 
. 0.14 836 £-01 - - 
0. 1 BO 106-01 
0.68402 E-01 
0.678126— 01 ■— 
0.321856-01 
0. 522166-01 


R 2 

0.16174E-C2 
-0.236026-03 
-0. 35236 E-02 - 
0.341826-02 
0.205096-02 
-0.555436-02 - 
0.670296-02 
0.136246-02 
0.6633 16-02 
0.1 18 20 E-01 
0. 12482E 00 
- 0,195076-02 - 
0.19507 E-02 
0. 197116-02 
-0.115796-02 - 
— 0. 48675E-01 
-0.693346- 01 
-0.251396-06 
-0. 256366-06 
—0 .5420 36—03 
-0.138736-02 
0. 1426 6E— 01 
0,128246-01 


R3 

0*114296-01 
-0.67233E-03 
0.496036-01 - 
-0.968496-02 
0.10436E-01 
-0.63456 E-02 - 
-0.303316-02 
0.873056-02 
G. 179526-01 • 
0.879336-02 
0. 31465 E 01 
0.151176-01 - 
0.151 l 76-01 
0. 345546-02 
-0.302836-02 - 
0.34554E-02 
0.345556-02 
0.95622E-03 
0.913416-03 
-0.137336-02 
-0.110856-02 
0.62073E-G2 
0.370356-02 


MODE NUMBER TO 


GRID 

10 

— 151 

175 

.195 

— 215 

321 

322 

— 331 

332 

333 

— 340 

35! 

400 . 

— 801 — 
811 

1106 
-1156 — 
1210 
1310 
-1501 — - 

1502 

1503 

1504 — 


T1 

-0. 266246-03 

— 0.231296-03 
0.128496-03 
0.146 796 - 02 

.. -0.164 62 E-02 
0.223556-02 
0.1453 ££-02 

—0.95375 6-03 
0.734986-03 
-0.552366-03 

— 0.99741 £-03 
-0.246976-03 
-0.2469/6-03 

- 0.52 1 83*6- 03 
0.725506-03 

-0.139076-02 

- 0.11506F-02 
0.403216-04 

. 0.311996-03 

— 0.918 54E-0? 
0,725056-02 
0.457456-02 

-0.335506-02 


T2 

— 0.2C034E— 03 

- 0.286796-03 
-0.25 520 E-02 
-0.553126-03 
-0.247066-02 

0. 100006-02 
-0.343276-04 
-0.217926-02 
-0.3471 56-02 
-0.133936-02 

- 0.139466-02 
-0. 229106-02 
-0. 109686-02 

- 0.261876-02 
-0. 352896-02 
-0.490416—03 

-—0.4 76226-03 
-0.423526-03 
-0.423486-03 
-0.164146 00 
-0.185056-01 
0.152056 00 
0.209236-01 


T3 

0.539526-03 
- 0.206276-03 — 

0.904456-02 
-0.262326-02 
— -0.428406-02 — 
0 . 209336— C2 
0 . 966646-03 
- — 0. 344OQ6-02 — 
0.19576E-02 
0.2 17296-02 
— 0 .432286-04 -■ 
0.2? 3 586-02 
0.822866-03 
-- -0.92 244 6-02 . 
0.241486-01 
0. 153766-02 
0.152376-02 
-0. 707V. t- 02 
-0.773076-02 
-0.113806 00 ~ 
-0.2 17 296-0 1 
-0.231686 00 
- 0 . 8/211001 


R1 

0.208146-02 
0.201 79S-02 — 
0. 160306-02 
>0.248096-02 
0.883506-03 — 
>0* 481386-03 
-0.22940 E-02 
-0.227416-02 — 
-0. 137246-02 
-0.184966-02 
0.59934E-02 — 
-0.177736-02 
-O'. 17/73E-02 
0.35 1796-03 
■0* 541786-02 
0. 635056-02 
-0.88093 E-02 
-0.216966-01 
0.2 37096-01 
0.26894E 02 — 
0.279916 01 
-0.393706 02 
-0.386716 01 


R2 

0.163696-02 

- 0. I l 1636-02 
-0.119746-01 

0.28159E-C2 

— 0.462046-02- 
0.505216-02 
0 .390966-02 

- -0.1 14096-32 
-0.8 131 36-03 
-0 .216676-02 
0. 22816E-02 
-0.1 23 61 E-02 
-0. 123616-02 
0.4/7786-02 
-0.75197E-02 
-0. 181CUE-01 

. -0 .149816-01 
-0. 20265 E-06 
-0.2026 56-06 
0. 662386-02 
-0.3271 76-Cl 
-0.108166-01 
-0.938466-01 


R3 

0.72759E— 04 
-0.431326-03 
-0.627646-02 
0. 58560E-02 
-0.38 440 E-02 
-0.262866-02 
0.39258E-02 
0.605646-03 
-0.91086E-03 
-0.513146-03 
-0. 142 746-01 
-0.104476-02 
-0.104476-02 
0.334366-03 
-0.140646-02 
0.334306-03 
- 0.334406-03 
-0.217616-04 
0. 170606-03 
0.313396-01 
0. 668576-01 
-0.234776-01 
-0.545396-01 






.lab Jie I -3 : 1ST Mode Shapes. (Continued) 


MODE NUMBER 


grjo 

10 

tv 

0.303156-03 

T 2 - --- 

—0.852706—05 

T3 

-0. 254296-03 

- R 1 

0. 602776-02 

R 2 

-0.236 86 E-02 

R3 

— 0.10060E— 02 

151 

0.889 56F-04 

G. 62407 E-03 

—0.897 76 E— 03 

0.576616-02 

-0.24477E— 03 

0. 500546-04 

1 75 . 

- — 0.236186-02 

6. 580496-02 — 

-0.115636-01 

- - 0.18786E— 02 

0. 155236-01 

— -0.859466-02 

155. 

0 • 13503E— 02 

-0.47693E-C2 

0. 11764E-02 

-0. 320346-02 

-0. 14684E-G2 

0.630546-02 

215 

-0.294786-02 

-0.550876-02 

0.882176-02 

0.198516-02 

-0.116176-01 

— 0. 8597 IE— 02 

321 

0. 163366-02 

— C. 11 1576-02 ■- 

0. 393286-02 

0.570356-02 

0.26 7 14 E-02 

- 0.585456-02 

322 

-0.238 206-02 

0.315786-02 

-0. 13 J 346-02 

-0. 315156-02 

-0. 803856-02 

-0.415436-02 

331 

-0. 545656-03 

-0.238016-02 

0.7 47066-02 

-0.538126-02 

—0 . 1 3694E-02 

0.666536-03 

— 332 

0.126466-02 

— 0.5 6054 E- 02 

0.268756-02 

-0. 4924 76 — 02 

0.103446-02 

- -0.876486-03 

333 

-0.228416-03 

0.216926-03 

0.31031 E-C2 

—0.5 3 084 6-02 

-0.229236-02 

-0.532246-03 

340 

0.1 36 266-0 2 

— 0. 168506-02 

-0. 108476-03 

0. i 665 76 —01 

-0.132736-01 

-0.113356-01 

351 

— 0.187956-03 

0.259516-02 

0.414676-02 

0.524436-02 

-0.146096-02 

— 0 . 102 C 86-02 

400 

0. 187956-03 

-0. 142846-02 

0.2 4788 6-02 

—0 . 52443(6-02 

-0.146096-02 

—0 . 102G8E- 02 

aoi 

-0.736286-03 

-0.175236-02 

0. 124C8F— O'l 

-0. 698576-02 

-0.759346-02 

— 0.27284E-02 

811 

0. 113436-02 

— 0.121 756-01 • 

-0 .29059 6-01 

- — 0. 156 14E— Ol 

0.101676-01 

0.34386E— 02 

1106 

0.2 10436-02 

-0.146786-02 

-0.206746-02 

0. 191 336-01 

0.284486-01 

-0.272846-02 

1156 

-0.196146-02 

0.22 l 34E-02 

-0.179046-02 

0. 280236-01 

0.25543E-01 

-0.272856-02 

1210 

0.359406- 03 

— 0.2 832 5 E-03 — 

- 0.34429 £-02 

— 0.105616-01 

— • 0.321266-06 

0.471316-03 

; 1310 

-0.135636-02 

0.283246-03 

0. 164996-01 

-0.506106-01 

0.321246-06 

-0.74261 E-03 

1501 

-0.161906-01 

— 0 .22039 6 00 

-0.145846 GO 

0.393706 02 

-0. 106456 00 

0.872431-01 

1502 

0. 132 546-01 

— ' 0. 155376-01 - 

0.207366-01 

0.270776 01 

0.13.3696 00 

- 0.169476 00 

1503 

—0.49858(6-02 

-0.106916 00 

0.159626 00 

0. 28 79 36 02 

0.48485E-02 

0.21720E-01 

1504 

-0.513076-02 

0. 582076-02 

-0.25660'E-02 

-0.152816 01 

0.69 8 3 3C-01 

0.721 1 IE— 01 


MODE NUMBER 72 


GR 10 

T 1 

T2 

T3 

Rl 

R 2 

10 

-0.369046-03 

-0. 159 5 8 E- 04 

0.32703E— 03 

0. 56173E— 03 

0. 2402 76-02 

151 

0.291556-03 

0.772776-04 

0.856356-03 

— 0.583986-03 

0 . 46764E— 03 

175 

-0.234446-02 

— 0. 636346—03 

0. 12 1926-01 

0.215 86E— 03 

-0. 166936-01 

195 

0.475076-03 

-0.53209 E-03 

-0.39 7 7 36-02 

0.17102E-02 

0. 46562E-02 

'215 

0.! 25896-02 

0.353966-03 

0.53921 F-02 

0.18925 6-02 

— 0.646 3'86-02 

321 

Oj .2 15026-0: 

0.993496-03 

-0.26873E-C3 

0.59051 E-03 

0.559216-02 

322 

0.199026-02 

—0.89202 6-03 

-0.124376-02 

rO'. 172016-02 

0. 584666-02 

331 

-b. 32964F-03 

0.48319E-03 

' —0.2 8 746:6-02 ' 

0. 35 173 E-03 

0.95928E-03 

332 

.. 4 -(3.82488 6-03 

-0.5 099 3 E-03 

-0.321726-02 

-0,74742E-(j3 

0.2 36216-33 

333 

0.225506-03 

-0. 590606-04 

—0.345416—02 

-0.319‘M E-03 

0.9602 36-03 

340 

O. 151246-02 

— 0.126776-02 

0.764346-03 

0.223446-02 

— 0. 1 1426E-01 

351 

-0. 3G753E-03 

-0.221276-03 

-0.303626-02 

-0.46 3 63 E-03 

0.976626-03 

400 

-0.30 75 31- 03 

-0.91 377F-04 

-0. 192196-02 

-0.468636-03 

0.976626-03 

801 

— 0.32693(6-03 

— 0.101276-02 

- -0.116576-01 

— 0. 2 7 485E-03 

0.700016-02 

811 

0.104526-02 

-0.240856-02 

0 . 340406-01 

0.731926-02 

— 0.10353E-CI 

1106 

-0.20269 E -02 

-0. 150026-03 

0 . 19 3886- C2 

0 . 1 96 766 —02 

-0,264196-01 

1156 

0. 164836-02 

— -0.2542 5 E-03 

-- 0. 19279'E— 02 

0.383716-02 

0.214826-01 

1210 

0. 10722E-03 

-0. It 3496-03 

r -0.9l 6266-02 

-0.281 3 1 E-0 1 

-0.292936-06 

1310 

0.449826-03 

-0. 16 3446-03 

— 0.567 H9E-G2 

0. 2 -716E-01 

— 0. 292 54E-06 

1501 

' 0. 1 36 736-01 

- 0.121096-01 

0.774816-02 

0.257.516 01 

— 0.11300E 00 

1502 

0.113 006-01 

-0. U9646 00 

—0. 8G759F-C1 

0.213426 02 

0.123701 00 

1503 

0.319386-02 

-0.995906-02 

0.1 3 550F-01 

0.356156 01 

0.226236 CC 

1504 

0.656646-02 

0.14882E 00 

-0.230606 00 

-0.393706 02 

- 0.276 161 00 


R3 

0. 187356-03 
0.134606-03- 
-0.I3711E-02 
-0. 483946-02 
0.513736-02 
-0 .500416-02 
0. 507656-02 
-0.796556-03 - 
-0.4531 66-03 
-0.6762bE-04 
-0.503006—02 - 
-0.113646-07 
-0.113646-03 
0.42265F-03 - 
-0.847106-03 
O.42265E-03 
0. 42267E-03 - 
-0.582246-04 
0.245946-03 
-0.100246 00- 
-0.141106 00 
0. 12D3IF 00 
0.173396 OO 



n 


VO 

Va» 


.Table. I *3 : 1ST Mode Shapes. (Con t 1 nued) 


MODE NUMBER 73 


10 

0*160766-03 

151 

-0.1 1283 E-0 3 

— 175 — 

-0.129886-02- 

19 5 

0.28530E-02 

215 

-0.359 84 E-02 


_n. V?457F— 02 • 

■“ - 6 1 

322 

■ - ■ V* l C. ~ 112. VC 

-0.241896-02 

331 

-0. H3C2E-02 

-332 — 

- — 0.10358E-02 

333 

0.65994E-04 

340 

0. 100726-02 

-351 — 

0 . 103406-04 

400 

0. 10B9QF— 04 

801 

-0.721146-05 

-811 

0.703436—03 

1106 

0. 174 6QE-02 

Li 56 

-0.202 196-02 

-1210 — 

— 0.240726-02 

1310 

-0.241216-02 

150 l 

-0. 13098 E-0 1 

1502 — 

0. 146966-01 

1503 

0.299846-02 

1504 

0.161 69E-02 


T2 


0. I0046E-03 
0.10590E-02 
>0. 88534 E-02 
-0.74839F-02 
-0.79 538 E-02 
0. i5933E-0Z 
O.36093F-O2 
-0.464 06F-02 
-0.975036-02 
-0.47594 E— 03 
-0. 51453F-02 
-G. 46 340E-02 
-0.26 l 62 E-02 
-0.E 094 16-02 
0.3 04 9 2 E-0 l 
0.2 64 74 E-0 3 
0.326876-02 
0.13059 E-02 
0. 130506-02 
-0.6 8 SO 36-02 
-0. 22052 E 00 
-0.4S067E-02 
-0. 81 8 72 £-01 


MGDE NUMBER 74 


GRID 

10 

- 151 - 
175 
195 

-'21 5 - 
321' 
322 

— 33 1 - 

332 

333 
— 340 - 

351 

400 

— 601 - 
811 . 

1106 

-1156 

1210 

1310 

-1501- 

1502 

1503 
-1504 


T1 

0.64027E-02 
—0.651 29E-02— 
0* 324466-01 
—0.1 L893F—0 l 
-0. H644E-01 — 
-0.380796-0 l 
-0.341 07 E-0 1 

— 0. 709556-02 - 
0.1 1501 E-0 1 

-0. 5 83 01 E- 03 

— 0. 22 105 E-0 1 - 
0.57145F-O2 
0.571 4 5 E-0 2 

- — 0.192 10 £-01 - 
-0.195206-01 
0.26 149 E-0 1 
— -0.2 03 2 3 E-0 1 - 
-0. 1 5825E—U1 
0.3 64 5 56-02 
— .*0.210506 00 - 
-0.18268E 00 
-0.21 1 48E eo 
— ■ -0.11I192E 00 


12 

-0. 19365E-02 


0. 61 190E-O1 
0. 60567 E-0 1 

- ft. 56453 E-0! 
-0.43720E-01 
-0. 509426-02 

• 0. 126456-01 
0.421 15E-01 
—0. 2 068 7 E— OH 

- 0. 143446—01 
0.94766 E-02 
0.61726E-02 
0 .46 343 E— 01 

-0.1 3666 F 00 
-0.2 54 78 E-0 2 

- — 0 .13279 E-0 1 
-0.73 71) IE-02 
-0.73798 E-02 
-0.36342 £-01 

0.656506-02 
-0. 29 58 6 E-0 1 
0.184896-02 


-13 

-0. 26938 E-03 

— — -1U- 

0.910826-02 

-0.20105E-02 

—0.666 COE— 03 

0. 86285E— 02 

-0.28165E-03 

0.960 11 E-02 

0.32816E-02- 

— 0. 124126-01 

-0.332 30E-02 

-0.312736-02 

0.40636E— 02 

0. 130C6E-C1 

0. 79876E-03 

-0. 1 75766-01 

-- 0.522 67 6-02 

-0.84602 6-02 0.191506-03 ■ 

-0. 43624E-C2 

-0.5c.861 6 -02 

-0.923 7e E-02 

0.79494E-02 

-0.875 13 £-02 

— 0.9139C6-03 

0. 1 16496-02 — 

-0.779176-02 - 

-0.128086-02 

0.1 20 59 E-02 

-ft;. 7779 IE— 02 

-0.235166-02 

0.61 32*6-03 

0 .2 38 54 E -01 

-0.962856—02 

• • 0.30U5U! - C2 — 

-0. V91 3&E-02 — 

—0.103356-02 

0.1 90 3 7 E-02 

-0.79 1386-02 

-0.103356-02 

0.117 18F-01 

-0. 57649E-02 

-0.663746-02 

-0.2643 16-01 — 

-0. 13416F-01 - 

- 0. 92653E— 02 

-0.194046-02 

-0.346 65 E-02 

0.22706E-01 

-0. 17204F-C2 

0.426246-01 

' 0.263596-01 

- 0.40 54 9 E-0 2 — 

0. 12466E-0i - 

— 0.277 366-06 

0. 143986-01 

-0.457466-01 

0.277306-06 

-0. 4609 56—02 

0.191226 01 

0.699956-01 

.0.13463 6 00 — 

- 0.393706 02 - 

— 0.121846 00 

0.826606-02 

0. 20549E 01 

-0.146546 GO 

0.127256 00 

0.213216 02 

-0.164306 00 

T3 

Rt 

R2 

-0. 736276-02 

-0.696826-01 

-0.39372E-01 

0.12371E-01 — 

--0. 583476-01- 

0.92810E— 02 

-0.21 342 F 00 

-0.84737F-02 

0.293356 00 

0.1 l 1476 00 

-ft. 23065E-01 

-0.130C8E Op 

.... 0.43 154E-01 — 

0.261956-01 - 

— — 0.421 88 E- Cl 

-0.359116-01 

0. 308496—01 

-0.124076 00 

0.46329E-01 

0. 764766-01 

-0.80224E-01 

0.3 6465 E-0? 

0.60161E-01 

-0.1089 36-01 

0.563426-01 

0. 64 9 C 36 -01 

-0. 15009E-02 

0. 60244 E-0 l 

0.597 30 E-0 1 

-0 .10677c— 01 

-0. 569996-02 .... 

-0. 162526 00 

--0.13585E CC 

0.387046-01 

0.600886-01 

-0. 11096E-C1 

0.26022E-01 

0.600 886-01 

-0.1 1046 E-0 1 

0.25274F 00 

0.275856-01 

-0.1271 7E OC 

l -0.64002E 00 

-0.103696 00 

0 .2009 IE 00 

! -0.39524F.-Gl 

0.342336-01 

0.377296 00 

. - -0.405S0E-0H — 

--0. 178056 00 

0.2723 2E 00 

* 0.312996 00 

0.990896 00 

0.36 740 E— 05 

0.24278E CO 

-0. 7oU62E 00 

0. 3674 5E— 05 

_ 0.46932E-02 

-0.513946 00 

~ - - j . « 2 tS9£ 0 1 

! 0.1675 76 00 

-0.405686-01 

-0.982256 00 

0.920246-01 

-0. 12 7 07 E 01 

-0.123576 01 

! 0.239506 00 

-0.164 CUE 01 

-0.937766 00 


R3 


— 0-203B5E-02 
0.51746 E-05 
•— 0.15101E— 01 - 
0.5 18 19E—02 
—0. 65500E— 02 
0. 56156F-02 
-0.2761 56-02 
—0. 857446—04 
—0 . 1982 1F-02 
—ft. 936376-03 
-0.77356E-02 
-O'. 176536— Q2 
-0.17653E-02 
— 0.594 72 E— 02 
0. 91 896E-02 
-0. 594726-0 2 
— 0.5947 3E-02 
-0.1319CE-02 
— 0.1321 6E-0 2 
-0. 194 36 E 00 
—ft. 232336 00 
-0. 10679 E 00 
-0.1049 IE 00 


R 3 

0.71798E-02 

- 0.972 56E-03 
0.61418E— 01 
0.90069 E— 01 

. -0.4524 3E-01 
0.8197 76-01 

-0. 90001 E-0 l 
0.90275E— 02 
0.774446-02 
0. 21898E-02 

- 0.9*101E-01 
0.289G7E-02 
0.28 I07F-02 
0.25538 E-0 l 

— 0.4325TE-0 1 
0.25538G— 01 

- 0.255386-01 
0. 867806-02 
Q.20132F-02 
0.69613F 00 
0.56740E 00 

— 0. 7466 |;F-Q1 

-0.53375E-01 




Table. J -3* .. LSI Mode Shapes. (ConJtji?ued). 

MODE NUMBER 75 


GRID 

— — T1 

72 

— T3 

R 1 

R2 

R3 

10 

0.35610E-02 

-0.751C8E-02 

0.131196-02 

0. 264036-01 

0.63 8 68 E-0 2 

0.3633 IE-01 

151 

0- 34854 E-02 

— 0. 10592E— 01 

0. 132126-02 

0. 24266E-01 

0. 19588E— 02 

0.99346E-02 

175 ~ 

0.3 9 ft 77 E-02- 

0.19890 E— 01 

0 « 1099 1 E— 01 

9. 176 46 E— 01 

-O.t 5969E-01 — 

— 0. 59166E— 1)1 

195 

-0.22Q16E-01 

— 0.2344 3E— 0 l 

0. 131 7 IE GO 

P. 13832E-01 

—0.16240 E 00 

-0. 6 It) 3 5 E-0 1 

215 

0.2 55 OOF-01 

-0.231 67 P-01 

— 0.19353 E 00 

0.6473 5E— 02 

0.2611 7E 00 

-0. 35001E-01 

— — ^2] 

0.871 446—02 

— 0. 3Q094E-01 

— 0.420Z6F-02 

O.lOoOt.6-02 

-0.3221 4 E-0! 

-0.1604BE-01 

322 

0.444 33 E-02 

0.31261E-01 

0.4592 3E-03 

-0. 143456-01 

0.583C6E-01 

—0. 734736-03 

331 

O.ieilOE-Ol 

0. 322 37E-01 

0.657786-02 

—0.212 3 1 r— 0 1 

0.76H956-03 

0.471276-02 

332 — 

0.249686-02 

- 0.2G6C9E— 01 

-0. 14025E-01 

-0.224 766-01 

0. 37242E— 02 

0.946276-02 

333 

0. 27332E-02 

0.4Z2 75 F— 01 

—0 . 1 3949 E-0 1 

-0.25 280 E-0 1 

0.672625-02 

0.453466-02 

340 

—0.884 39E-03 

0. 12504E 00 
-■ - 0.30950 E-Ql 

-0.61 til 3F-02 

0.114tiB€ GO 
n,_ -? ? n?p— mi — 

0 .1 7626E-01 
- 0. 11608E-02 - 

-0.50174E 00 
0.80681 E-02 

' J >1 




400 

0. 518466—02 

0.213 36E-G 

—0. 3C5y2 fc-02 

-0 .227 37 E-0 1 

0 .1 16006-02 

0. 8068 IE-02 

301 

-8U — 

-0.159 196-01 
0. 16589F-02 

0.24900E 00 
0. 63534 E 00 

-0. 44748E-01 
0 . 1 1 76 7 E 00 

-0. 12 066 E -01 , 
- 0.95236E— 02 

0. 2 18 38 E -01 
— 0. 35780E-C1 • 

0.119236 00 
— 0. 212026 00 

1106 

-0. 15855E-02 

-0.4H20E-0H 

0.69065E-02 

0.55486E 00 , 

-0.21350E-G1 

0.11923E 00 

1156 

0.109046—0 1 

— 0.3< 676E-01 

0.734951-02 

-0.49493E 00 

-0.14705E GO 

0.11923'E 00 

1210 — 

0.49360E-01 

0. 375686-01 

0.71 904E-01 

0.2291 5E 00 --- 

— 0.58606E-06 — 

0.27382E-01 

1310 

0 • 398 9BF-0 1 

—O'. 3 7 5d 86-0 1 

-0. 377? 1E-CI 

0. 12 02 IF GO 

-0.584886-06 

0.21927E-0 l 

1501 

0. 1 61 32 E 00 

0.75444E-01 

0 . to 1 56 E-0 1 

0.43134E 00 

-0. 15929E GO 

0.1295 BE 01 

1502 

0.13236E 00 

— 0.2 195 BE 00 

0. 14271E-C1 

— Q.93053E 00 - 

-0.12831E 00 

O.976O0E 00 

1503 

-0.2 0349 fc 00 

G .62846 E-U l 

-0.3 4 35 IF -01 

0. 5912 IE 00 

0.61889E 00 

0. 11712E 01 

1504 

— 0.17Q97E 00 

0. 20786 E 00 

~0.62378F-0l 

0 .89986 E 00 

O.40385E 00 

0.87 18 36 00 


HUGE NUMBER 76 


GR ID 

T1 

T2 

T3 

R1 

R2 

R 3 

10 

—0.789326— 04 

0.511116-04 

0.21239E-04 

-0.587 766-02 

-0. 1141 IE— 04 

-0. 193046-03 

- 151 

175 

- 0.12l2ee-03 
0.6 46 146-04 

0.4562 l E-05 

0. 76332E—02 

0.43 180 E-04 

-0.46C80E-C4 

0.64358 E— 02 

—0. 254086 -03 

0.10083E- 03 — 

0.36 54 5 E-03 

-0.172796-03 
0.3990 26-02 

.195 

—0.230 75E-03 

0.757 14 E-02 

— 0.65361E-03 

—0. 13795E-03 

0. 1 1 148E-02 

0. 423236-02 

21 5 

— 0.26921E-03 

O.72313E-02 

0.91 82 3F-03 

- 0.51 760 E-0 3 

01984946-03 

0.251256-02 

331 

-0. 173046-03 

-0. 4 64 G 6 E-0 2 

. -0. 433136-02 

■ 0. 611 326-02 

-0.132226— CZ 

-0.306076-03 

322 

0. 3571 5E-03 

-0.441 16 E-02 

0.4 0276 E-02 

0.660876-02 

0.937176-03 

—0. 12 15GE-03 

-331 — 

- 0.44272E-05 

-- 0. 19298F-03 

—0» 44953E—C2 

0. 837906-02 

-0.1704 3:6-03 

0. 551666-04 

332 

0.45901E-05 

0.45483 E— 02 

0.2715 76—02 

0.839946-02 

u. 1 8045E-03 

0. 3072 CE- 01 

333 

—0» 190246-03 

-0.400991-02 

0.2961 7E-02 

0.82 766 E-02 

-0.1 96 57 E-03 

0.102056 -03 

— 340 

351 

- 0.160166-04 
-0.1 0063E-03 

- 0. 124526-02 

0.2 0G54E-03 

— 0.44376E-C3 
0.493 396-03 

-0> 16474E— 01 
0.81470E-0Z 

Q. 13014E-02 
-0 . 17227E-03 

0. 185806-01 
0. 11263E— 03 

400 , 

—0. 10063E-G3 

0.798056-04 

0. 2Ct>5 86-03 

0.814 706-02 

-0.1 7227E-03 

0.112636-03 


_ 7i,cAnC-n/. 


—0.3 49 80 E-03 

- 0-. 29 3 3 IE -02 

• — 0. 94 149E-05 

— C. 502 1 7E— 03 

■*’* oOv'T’" 

— U • t 

U* 131 (OC l/t 

Bit 

-0.51 349 E- 05 

0. 2B603E—02 

—0. 30 162 E-0? 

0.35908 E-02 

0.241 106-03 

0.107936-02 

1106 

—0. 7466QE-05 

0. 586606-03 

0. 496316-04 

-0. 82253E-02 

—0. 1 0479E-C3 

-0. 502176-03 

-1156 

— 0. 2 3 8 86E-C4 

0.2 12646-03 

--«• -0.49 3 53 E-04 

0.297816-02 

— 0.335136-03 

-0.502176-03 

1210 

0.196H4F-03 

O.2I039E-O3 

-0.426666 00 

-G. 14200E 01 

0. 150106-09 

-0.108 44 E-0 3 

1310 

-0. 1 5306E-C3 

0.22149F-03 

0.5254LE 00 

-0.17467E 01 

v). 15338E-09 

-0. 843986-04 

1501 

-—0.5769 36—03 

-O'. 706 14 E-02 

-0.465506-02 

- — 0. 4 1 TO 4 E-0 1 

•—0.122896-01 -- 

0.14 186E-0 l 

1502 

-0.45253E-03 

-0 .626546-02 

— 0 . 3'63 29F-02 

-0. 36/30E-01 

-0.176976-01 

0.2202 16-01 

1503 

0. B843QE-03 

-0. 487396-02 

0. 536306-02 

-0 .449 33 E-0 1 

0.12087E-01 

0.3(37466-02 

-1504 

• 0.7 27 60 E-0 3 

— 0.46236E-02 

0. 4 3 1 b9E-02 

-0. 357456-01 

0.200486-01 

0. 115816-01 




-o 


L 


n 


w 

m 


Jablft- 1.-3 : 1ST Mode Shap.esJContJnued). 


MODE NUMBER 77 


-GR10 

| | — 

10 

0.566246—03 

151 

0.650 73E-03 

— 1 75 

— 0.912956-03- 

19 5 

-0.97471 E-0 3 

215 

0.156596-03 

— 321 

-0 .54554E-02 

322 

-0.407496-02 

331 

0.651 116-03 

— 332 — 

0.257966-03 

333 

0. 119C2E-02 

340 

0.309006-02 

— 351 

— 0.4 7439E-03 - 

400 

0.474896-03 

801 

-0.178776-02 

- 811 

0. 22 7946-02 

1106 

0.234966-02 

1156 

-0.191216-02 

-1210 — - 

0. 36544E-0 3 

1310 

-0 .664016-03 

1501 

-0. 297846-01 

- 1502 

0.251866-01 

1503 - 

-0. 19 5 736-01 

1504 

-0.167956-01 

MODE NUMBER 78 

GRID 

T1 

to 

0.21001 E-03 

— 151 

0.430896-04 

175 

-0.568016-03 

.19 5 

-0. 19516E-02 

— 215 — 

0.324566-02 

321 

0.26831 6-C2 

3 7.1 

0.L82976-02 

— 331 

0.31404 6-03 

332 

-0. 124*156-03 

333 

0.461636-03 

n 

,-fl. 7053 .’6-03 

351 

0.426606-03 

400 . 

0.426606-03 

— 001 -r- 

— -0. 12384E-02 

811 

0.021756-03 

1106 

-0.63768E-03 

—1156 — 

0. 145156-02 

1210 

-0.544246-0? 

1310 

. 0.47550E-02 

—1501 — 

0.3056 36-01 

1502 

0.2 520 76-01 

150 3 

—0.191196- 01 

- 1504 - 

0.153106-01 


T2 - - 

0.307296-04 
—0. 80989 E— 04 

— 0.932186-02 
C.697&6E-02 
0.110436-01 

— 0. 7S2076— 02 
-0.3681 7 E-02 
-0. U827E-03 
... 0.5 538 7 E-02 
-0.492176-02 
0 . 2050211-02 

- 0.275426-03 
0. 112456-03 

-0.14728E-02 

- 0. 223256-02 

0 . 64731 F -03 
—0. 302 66 E-0 3 

— 0.202056-03 
0.204466-03 

-0.738186-02 
-0.573796-02 
— 0.71424E— 02 
-0. 702016-02 


- T3 

-0. 13055E-C2 
-0.869686-03 

- —0.26121 6—01 

0.985966— C2 
0.108896-01 

0. 78 7266-02 

0.312 76E-02 
-0.761876-02 
0. 188066-02 
0.127436-0? 
0. 76 1G 16-0 3 

0.16853 6-02 

0.3 97266-04 
0 . 400876-01 
— 0 .7683 5 E-01 
-0. 565246-02 
-0.577176-02 
-0. 52 121F 00 
-0.424806 00 
0.113476-04 
0. 3C685E-C 1 
0.241566-01 
0.416436-01 


Rl - 


R2 


-0. 12163E— 01 
— 0.776 S0E-Q2 

--0 .258936-03 — 
0. 20764E-02 
-0.160036-02 

— 0.376936-02 — 
0. 11298 E-0 l 

0. 103936-01 

— 0. 9o596E— 02 — 

0.106226-01 
-0. 197936-01 

— O.4947OE-02 — 
0.998706-02 
0.355856-02 , 

0.188986-01 ' 

-0.910286-02 

-0.425236-02 

0.174036 01 - 

0. 141846' 01 
-0.351946-0 l 

■ -0.345566-02 - 
-0. 752766-01 
-0.105296 00 


-0.499 896-02 
-0. 264926-02 

- 0.347366-01- 
-0.102336-01 
-0.121636-01 
-0.144 796-01 — 
—0. I 1309E- 01 

0.125626-02 
0.29353E-03 
0 .1405 56-02 
-U. 31 5346-02 

- 0.129936-02 - 
0.12993F-02 

-0.159026-01 
0.269886-01 * 
0. 33035 E-01 
0.266776-01 
0.283106-06 - 
0.283116-06 
-0.314856 00 
-0.23552E 00 - 
-0.44478E 00 
-0.31365E 00 


R3 

-0. 168536-03 
-0.119156-03 
0.431406-02- 
0.446686-04 
0.850186-02 
0.93330E— 02 - 
-0.100456-01 
-0.1712JE-02 
-0.295026-03 
0.167816-03 
0.221276-01 

- 0.143016-03 
0. 14301E-03 

-0.431986-03 
0.103596-02 
-0.4319HE-03 
— 0.432QC6-03 

- 0. 200486-0 3 
-0.365516-03 

0.242086 00 

- 0.194746 00 
-0.198556 00 
-0.136996 00 


T2 

-0.107696-02 

^-0.113056-02- 

-O.734O5E-02 

-0.078426-02 

-0.751206-02 

0.8I475E-02 

0.575796-02 

- 0.295446— 02 
-0.U-510E-02 

0.745886-02 
.. 0.62 53 8 6-02 
0.290986-02 
0.2IT42E-02 
0.284336-01 
-0. 6B270E-0 l 
—0 • 26*4 16 6—02 
-0.306136-02 
-0. 38070 E-02 
-0. 3 607 1 E-02 

- 0.096466-02 
0.245356-01 
0.771 116-02 
0.253926-0) 


0 

— 0 . 
0 
0 

- — 0 
0 

-0 

0 

-0 

-0 

-0 

-0 

-0 

-0 

0 


0 

. 0 
0 
0 
0 

-0 

-0 

-0 


T3 

.517C7E-Q3 
561756-03- 
112486-01 
140136-01 
282206-C1 
392866-02 
33723E-02 
30655C-C2 
512266-02 
535066-02 
,8 3462 E-0 3 
227906-02 
.1539 3C-02 
,139146-01 
,254206-01 
. 18 1746-02 
, 102016-0 2 
. 16726t-0t 
.22499 E-01 
, I C 8386- C2 
,849 366-02 
.67734E-02 
, 161 996—0 1 


Rl 

0.114566-01 
— 0.65 7 70 E-02 - 
-0. 20965E— 02 
0.26 303 F-02 
-0.105066-02 
-0.374816-02 
-0. 753496-02 
-0. 890 566-02 
-0.92459 E-02 
-0.927856-02 
0. 191966-01 
-0.893 67 E-02 
-0.89367E-02 
0.173 7U 6-02 
0.108836-01 
0.379546-01 
-0 . 43984 E-Qi 
0. 571 60E-OI 
-0.76 9 00 6-0 l 
. fl. 165816 00 
-0.190046 00 
0.309516 00 
-0.427116 00 


R2 

0.23285E-C2 

— 0.50 129 E-0 3 - 
-0. 143846-01 
-0.176996-01 

. 0.366546-01 - 
0.909206-03 
0.1 138 3 E-01 
0.596 716-03 
0.28 8 17E-03 
0.125236-02 
0.5783 3E-C2 
0. 647206-03 
0.64720E— 03 
0.82690E-02 
-0.109136-01 
-0. 123C7E-01 
-0. 208396-01 
-0.99616E-C7 
-0.994866-07 

- 0.125C86 02 
0.94255E Cl 

-0.393706 02 
-0.29335E 02 


R3 

0.465556-02 
— 0.144386-02 
0.475606-02 
-0.123646-01 
— 0.15934E-02 
-0.543016-02 
0 .36 15 8E-02 
0.254426-05 
0.456266-03 
0.294576-03 
-0.516486-01 
0.64 3616-03 
0.643616-03 
0.152806-01 
-0.246386-01 
0. 152006-01 
0.152806-01 
0.300446-02 
0. 262666-02 
-0.184186 02 
-0. 139016 02 
-0.261916 02 
-0.195236 02 


Is 

L 











(Cont?nued)_ 


Ri~~ 

-0.75466E- 
-0 « 41484E— 
0. 301 776— 
-0.434816- 
0.432 19 F— 1 
0.24.0336- 
0.3d2b4E- 
0.555296- 
0.674236- 
0.59282F- 
-0.904666- 

0.59009 E~ 

0. 590096- 
0.38O95E- 
-0.1 3 548F- 
0.17173E- 
-0.300 24 E- 
-0.16 b 166 
0. 12326E 
0.23699E 
-0.4514LE 
-0.13818E 
0- 17637E 


R2 - 

-0.481 62 E-02 
—0.784666—03 
0.387846-01 

— 0. 2 57 106— Cl 
0 .475026-02 

— 0. 177966— Cl 
-0.96899E-02 
-0. 150256-02 

— 0. 42082E- 03 
-0.226 366-02 

— 0. 121 066-01 
--0 .1598BE-02 

-0. 157306-02 
-0. 1 70CUE-01 
0.238216-01 
0. 33 5006-G 1 
0 .209 2 1E-0 1 
- O.2O424E-06 
0.20434E-C6 
0.26193E 02 
0.19162E 02 
0.18307E 02 
0.1 3745 E 02 


- - R3 - — 

0.267946-02 

0.120436-02 

0.27226E-02 

0.133136-01 

- 0 . 100266-01 

- 0. 114346-01 
-0.115326-01 

0.128966-02 
0. 242696-03 
0.579 17E-04 
-0. 108B3F-01 
■ -0 . 3000 66-0 3- 
— 0 .30006E-0 3 
0. 861 92E-02 
—0. 13957E-01 
0. 86 1 92E — 02 
0.861926-02 

- 0.20676E-02 
0. 11G85F-02 

-0.39370E 02 
— 0. 23 75 HE 02 
0.124546 02 
0.934246 01 


R1 

-0.379066-03 
-0.20520E-03 — 
-0 . 1151 5E-03 
0.187766-04 
0. 13 3 536-03 
0.17535 E-Q 3 
0.351 156-03 
0.313266— 03~ 
0. 307596-03 
0. 2d 7 6 IE -03 
-0.39970E-03 - 
0.29327C-03 
0. 293276-03 
0.14323E-02 
0. 104936-02 
-0.41947E-02 
-0.619936-03 
-0. 142656—0 1 
-0. 923B8E-03 
0.123986 00 - 
-0.131896 00 
0.131936 00 
-0.14329E 00 


R2 

-0.1 48 TOE- 03 
— 0.459736-04- 
0. 12560E-Q2 
—0 .70761 E— 03 

- 0.352196-03 
-Q.60625E-03 
— 0.23782E-03 

— 0. 19103E-04 
0 .2 6694F-04 
G. 2U026-04 

— 0.2 7544E— 03 
—0 . 165S7E -04 
-0. 16587E-04 
—0 .56956E-03 

0.11033E-C2 
0 .9 49 05 F -03 
0.10625E-02 
0. 6 77£ 76-C3 
0. 6774 4 E -03 
— 0.17793F 02 
0 .242 3 IE 02 
0. 2969 76 02 
— 0. 393 TOE 02 


R3 

0. 82465E-04 
—0 .64 812 E— 06 
0. 52522E-03 
0.60B95E-04 
— 0.23916E-03 
0.29302F-03 
-0.404822-03 

- 0.2 752 IE-04 
0.72858E-04 
0.23734E-04 

-0.172556-03 
0.486806-04 
0.466806-C4 
-0.266026-03 
0.74200E -03 
— 0.28602E-03 
-0.28602E-03 
-0. 54483E-04 
-0. 507696-04 

- 0.2 6 63 OF 02 
-0.36305F 02 

0.198586 02 
-0.2633 IE 02 




Table .1-3: LST. Mode Shapejs„„(Cont lnued)._. 



MODE NUMBER 



- -6R 10 — - 

10 

— — Tl 

0.831 84E— 04 

T2 

-0. 55971 E-05 


151 

0. 60249E-04 

0.236966-04 


175 

0. 323082-03 

- - 0.13609 E-03 


195 

0. 983426-04 

0.475276-03 


215 

-0.235092-03 

-0.516 7 5 E-04 


321 

—0.260106-03 

0.2 5670 F— 03 


322 

-0. 285432-03 

0.844102-04 


331 

0.479 97 E-04 

-0.3084 1F-0 4 

. • 4* 

_____ 332 

- 0.22230E-03 

O.13301E-O4 

*' 

333 

—0.149 376-04 

-0.178556-03 


340 

0.708292-04 

-0. 544602-04 

• 

c 

351 

0.8 38486-04 

0. 899506—04 

m 

i 

400 

0. 838436-04 

— 0.4584 4F— 04 


801 

-Q.6C4216-04 

-0.171736-03 

•6 
• 3 

— 811 — 

0.864252-04 

0,» 3G 3662- 03 


1106 

0. 1 6000E-04 

0.2 12 186-04 


1156 

-0.5101 66-05 

0. 131452- 04 

s' 

tun 

Q. 348 32 E-0 5 

---- 0.229 5 36-04 

I 

1310 

-0. 369672-04 

0.229502-04 


1501 

-0.122176-02 

0. 703926-03 


— 1 502 

- 0.533 09 E-0 3 

0.243156-02 


1503 

-0. I0769E-02 

-0. 117916-03 


1504 

0.5 9 109 £-03 

-G. 14Z76E-02 


HOOF NUMBER 82 



GRID 

Tl 

T 2 


10 

0.2 837 7E-03 

-0. 912142-03 


t «- « 

0 943(112—04 

B5487E— 03 


1 " 17 1 

175 

U * JU 1C UT 

-0.24792E-02 

-0.12 724 E-01 


195 

0. 203296-02 

-0.357816-02 


'215 

— 0. 106132-02 

0.2371 6E-03 


321 

0.297402-02 

0.414472-02 


322 

-0.28401 E-02 

0.52366E-02 


■ 331 — - 

0. 147606-02 

0.683 3CF-02 

• • 

332 

0.637102-03 

-0. 108622-01 


333 

0.2 03 72 £-02 

-0.228 30 E-02 


— 340 

- 0.842 002-03 

0.2 l 344E-02 


351 

0.441 336-03 

-0.6 1 460 t- 02 


400 

0.441356-03 

— 0.27056 6-02 


80 l 

0.364442-03 

- 0.174366-01 


fill ' 

0.484532-03 

-0.331846-01 


1106 

-0. 1 2579E-03 

-0. I 1 5602-02 


— H56 

— 0. 386566-03 

-0.133136-02 

* 

s' 1210 

-0.206326-02 

-0.202466-02 


1310 

0.223872-02 

—0, 2O246E-02 

) 

1501 

— -0. 123446 00 

— 0.174416-01 

* 

150? 

-0. .869596-02 

0. 134032-01 


1503 

0.112492 00 

0.:'.1469C-Ul 


1504 

— ■ 0.860506-02 

0.132236-01 


- - - 73 - 

-0.57736E-04 
-0.9B6 362-04 
-0. 194286-02- 
0.425382-03 
0. 58352F-C3 
-0.10712 F— 03 
0. 2T956F-03 
0. 50:8512-03 
0.666056-03 
0. 7515 IF-C3 
0.232 59 F-04 
0. oi2 04 E-03 
0.359306-03 
-0.643556-03 
0. 165642-03 
0.8 7 336E-04 
0. 862306-04 
0. 821896-03 
0 • 92864 E-03 
0. 125676-02 
0.206482-02 
0.10931 E-02 
0.252 15E-02 


T3 

.193402-06 
• 35 IS6E-03 - 
.108431-02 
. 1C850F-CI 
. 1 59 10 £-01 
. 100156- 02 
. 369 186-02 
. 1665UE-0? • 
, 381132-02 
.443476-02 
. LS053E-OZ 
.2 48 78E-C2 
.1305/6—02 
, 192766-02 
.4BO36E-02 
.220901-03 
. 192171-03 
.17031 E-03 
. 724766-03 
.136028-01 
. 957056-03 
. 5426dt-02 
.225926-02 


Ri 

— 0. 27025E— 03 
-0. 15500E— 03 

0.804946-04- 

-0.576 62 E-03 
0. 498606-03 

— — 0. 282326— 0 5 

0.40753E-03 
0. 161226-03 

— 0.299 41 E-0 3 
0.183416-03 

-0.43344E-03 

— 0 .207561-0 3 
0. 207568 -03 
0.34520 E-0 4 

— 0. 11 78 OE -03 
-0. 30 5066-03 

0 . 18909 E-0 3 

— 0 . 28 12 IE -02 
-0.31774 E-0 2 

0. U7C8E 00 

— -0.148406 00 

. 106 87 E 00 
0. 13852E GO 


R 2 

-0.29257E-03 
0.34059E-04 
0.27654E-02 
-0.36297E-03 
-0. 58967E-03 
-0.881926-03 - 
-0.94650E-03 
-0.211871-03 
-0.4703 IE-04 
-0.284 10E-03 
-0. 120H4E-02 
-0.22 165E-03 
-0. 22 1 65E-C3 
-0.B4403E-C4 
-0.1653 1 E-03 
0.22993E-C3 
0.74363E-04 
0. 10034F-C8 
0.1 00 35 E-0 8 
-0.194 26 E 02 
0.26336E 02 
-0.264992 02 
0.359736 C2 


R 3 -• — • — — — 

-0.18822E-04 
0.1 16 70 E-04 

-0.93282E-04 

0.15659E-02 
- 0 . 1268 8 E -02 
0.87417E— 03 — 
-0.79395F-03 
0. 190956-03 
0. 428 10F-04 — 
-0.964706-05 
0.435586— 03 
-0.38595E-04 — 
-0.38595E-04 
- 0.607 13E-04 
0. 12403E-03 -- ■ 
“0-. 607 1 3E-04 
-0.6071 3E-04 
-0.19553E-05 — 
-0.203356-04 
0.29049 E 02- 
-0.353706 02 - 
-0.176936 02 
0.240106 02 


Rl 

0.15 087 E-0 l 
— -0-. 38283E-02 
0.73 079 E-0 2 
—0. 284456-02 
-0. 83513F-02 
-0.73 2 79 E-02 
-0.32510E-02 
—0 .872 53 E-02 
-0. 766 ti E-02 
-0.61240F— 02 
0.592 1 7 E-02 
-0. 73012F-02 
-0.730 126-02 
0. 1054 3 E-02 
0.347 5 7E-02 
0.179 72 E-0 1 
-0. 206B4F-01 
0.63707E-03 
-0.271 121-02 
- 0. 1691 IE -01 
0. 10151F-31 
C. 96 7f.lt -02 
0.7151 IF- 02 


R 2 

0.23334E-03 
-0. 672476-03 
-0.144 706-02 
-0. 12049 E -01 
0.1951 3E-01 
-0.19952E-03 
0.25 563 E-02 
0. 12709E-02 
-0.22393E-02 
-G.247C8F-02 
0.272446-02 
0. 10342E-02 
0.10342F-C2 
0.223986-02 
-0.21 16 56-02 
-0.1951 3E-02 
-0.60030E-02 
-0.103976-07 
-0. 103336-07 
-0. 3937CE C2 
-0.75029E 01 
0.24 33 OE 02 
0.50240E 01 


R3 

0.40547E-02 
0.4457bE-02 
-0.229246—01 
0.52 26 3 E-0 2 
0.16597F-01 
0. 26005E—02 
0.401246-02 
-0. 2075GE-02 
-0.48589E-02 
-0. 636566-03 
-0.22149E-01 
-0.30 100 E-02 
-0. 301G0E— 02 
0.63078E-02 
-0. 13848E-0L 
0.83078F-02 
0.83078F-02 
0. 148146-02 
0. 12459E-02 
-0.26 36 5E 02 
-0.50560E 01 
-0.364906 02 
-0.758GBE Ul 




• c 


.1 


Table 1-3; 1ST Mode Shapes 


inue 


d) 


33 


0. 751 91E-03 
Q.05986E-O3 
0.10771 6— 02 - 
0.38057E-03 
0.286416-03 
0. 2 63 57E-02 - 
0.264V5F-02 
0.873416-03 
0.70601 £-03 
0.952766-03 
0. 15C95E-02 
0.8119 75-0 3 
0.61 19 7 6—0 3 
0.271 166-02 
0.312026-02 
0. 861266-03 
0.605326-03 
0. 129266-02 
0. 306566-06 
•0.1 1161 E 00 
0. 3 C5996-01 
•0.116976 00 
0.163336-01 


T 2 

0. 18737E-03 
0. 14354E— 03 
-Q.56265E-0Z 
-0 . 51 3596-02 
-0.600556-02 
0.51260E-02 
0. 230U3E- C2 
-0 . 15 3066-03 
-0.636086-02 
0.37 36 66-02 
-0.658376-02 
-0. 2L605E— 03 
-0.23603E-03 
-0. 3781 6E—02 
0.661786-02 
0.3003SE-03 
0.239066-03 
0. 630956-03 
0.636956-03 
-0.2655 LE-02 
-0. 1 1035 E— 0 1 
-0. 166236-02 
0. 6 66 6 2 E— 02 


T3- • 

0.57651 6- r 7 
0. 609766-03 
0.157546-Gl 
-0.570076-02 
0.7013 7fc— 0 3 
— 0.507066-02 
-0. 3A575E-C2 
0.66226F-C2 
-0.256026-02 
— 0.266 39E-02 
-0.902696-04 
-0. 2H513E-C3 
-0.471416-03 
-0. L2020C-0L 
0. 211706-01 
0.137696-02 
0. 136696-G2 
0.268716-02 
0.287876-02 
0.231961—03 
0.252316-03 
-0. 6 852 26- 02 
-0.44741E-02 


ftl 

0.158806- 

0.406236- 

0.519946- 

-0. 12 0206- 
-0. 1089 36- 

0.33 2 79 6- 

-0. 83764E- 
-0.80337E- 
- -0.796626- 
-0. 815356- 
0.826906- 

0. 776616- 

-0.776616- 
0.365396- 
0. 90631c- 
-0.466 77E- 
0. 3728 IE • 
- 0. 10054E- 
-0. 107716- 
-0. e0c37t- 

0.8531 16 - 

0.988256- 
0. 26682E- 


■01 

02 

•03 — 
•02 
02 

■02 — 

■02 

■ 0.2 

•02 - 

•02 

•02 

•02 - 

■02 

•03 

■02 !- 

•02 

-02 ’ 

■01 - 

-01 

•02 

■02 - 

■02 

•02 


-R2 

0. 260466-02 
0.109786-02 
-0.222736-01 
0.46403E-02 
-0. 336346-02 
0.884886-02 
0.584246-02 
-0. 159196-03 
-0.134406-03 
C. 074 8 76-05 
0.26697E-02 
-0.162936-03 
-0. 1629UE-03 
0.774336-02 
-C. 953 696 — 02 
-0.1 30826-01 
-0.6268CE-02 
-0.3S545E-07 
-0.355336-07 
-0.373876 02 
0.310916 01 
-C. 263406 02 
-0. 111136 01 


R3 

-0.72586E-03 
-0.25667E— 03 
0. 100986-03 
0.359 30E— 03 
0. 126216-02 
-0.565616-02 
0.596216-02 
0. 533616-03 
-0.349226-04 
-0.154296-03 
-0.475166-02 
-0.2BO14E-04 
-0.280146-04 
-0.212586-02 
0. 3 1 1 8 2F-02 
-0.212586-02 
-0.2 1258 E-02 
-0. 717986-03 
0.2029 IE-04 
-0.24930E 02 
0.212896 01 
0.393706 02 
0. 16140E 01 


HODE NUMBER 84 


GRIO 

Tt 

T2 

63 

R1 

R2 

R 3 

10 

0.32 180E-04 

0.442266-03 

0. IC4 216-G4 

-0. 596636-02 

-0.137026-03 

-0.19894E-02 

- 151 

0.783796-04 

0.712886-04 

- -0.301436-03 

0. 146026-02 

0.723246-03 

• --0.31555E-0Z — 

175 

0.240666-02 

0.823506-02 

-0. 193 64 E-02 

-0.655216-02 

0.31 4 12 £—02 

0.206506-01 

195 

-0.175406-02 

0.939B6F-03 

-0.431516-02 

0. 167 54E-02 

0.45882E-02 

-0. 390866-02 

'215 

0.438166-03 - 

-0. 278056-02 

0.596276-02 

- 0.696 5 3 E-02 

0.665696-02 

0. 15007E— 01 — 

321 

-0.226626-02 

-0. 129 IHE-02 

0. 360526-03 

0.418596-02 

-0. 152686-02 

-0. 17340E-02 

32'2 

0.214406-02 

-0.2138 7 E-02 

0.197456-02 

0.710636-03 

-0.006315-C3 

-0. 39568E-02 

-33 1 

0.154376-02 - 

0. 61 509F-O2 

0.879316-03 

0.385536-02 

-0.118046-02 

0.199536-02 --- 

332 

-0.112516-03 

0. 767936-02 

0. 2VJ5JE-02 

0. 314086-02 

0. t 8011 E-02 

0. 405236-02 

333 

-0. 143776-02 

0.395176-02 

0. 300246-02 

0.1 T 10UE-02 

0.109836-02 

0. 5444GE-03 

- 340 

0.764516-03 -- 

0.129206-02 

-0. 1388 76-02 

0.85 5 jVE-03 

— -0. 255656-02 

- 0.802396-02 — 

351 

-0.199756-04 

0 .54 754 F— 02 

0. 236266-02 

0.281736-02 

-0.991806-03 

0.2501 3E-02 

400 

-0. 199 756-04 

0.261 59E-C2 

0.122396-02 

0.281736-02 

—0.991 88E-03 

0.250186-02 

-- eot 

J 0. 102936-03 

-0.66 38 4 E-02 

0.40275E-03 

• -0.687026-03 

- -0. 141926-02 

- -0.306806-02 — 

81 L 

-0.467716-03 

0. 123506—01 

-0.255466-02 

-0.203166-02 

0.104536-02 

0. 5208BE-02 

1106 

0. Ill 35 6-0 3 

0.41605F-03 

-O.46127E-04 

— 0. 64 6 74E-02 

0. 17287E-02 

-0.306eoE-02 

1156 

---0. 175726-03 

0. 52982 E-03 

- -0.274126-04 

— 0.823376-02 

- 0 .2 7292E- 0? 

0. 306S0E-02 — 

1210 

0.930016-03 

0.770426-03 

* 0. 667811-04 

0.32 4 756-03 

0.6 54236-00 

-0.5174 IE-03 

1310 

-0.87946E-03 

0.770426-03 

-0.273036-03 

0. 102 17E-02 

0.652056-08 

-0.489386-03 

-1501 

^-0.333366-01 — 

-0. 284026-01 

• - 0.30975E-01 

0.28b 19E-0 l 

0.56595E 01 

— -0.374756. 01 

1532 

0.128936 00 

-0.242476-01 

0. 235316-01 

— 0. 236b8E-0l 

0.393 70 E 02 

0.263O6E 02 

1503 

0.459936-01 

—0. 373 76 E-Ol 

-0.21293E-C1 

-0. 107496-01 

0.67595E 01 

-0. 100616 02 

150 4 

0. 12054E 00 - 

— 0. 3171 IE— 01 

-0. 1 5884 E-Ol 

0.778456-02 

0.257606 02 

0.38S55E 02 - 


U 












( Cont ! nued ) 


fti - 

-0* 127586- 
-0. 324566- 
0.35056E- 
0. 111336- 
0.81 591 6- 
0. 298256- 
0.623796- 
0.64525E- 
0.634686- 
0.69079E- 
-0.66410E- 
0. 62245F- 
0.622456- 
-0.275776- 
-0. 6 184 IE- 
0.21445E- 
-0. 14 3606- 
-0.561 35 E 
0.6L518F- 
0. 158756- 
0.100496- 
-O'. 29 8916- 
-0.20178 6- 


01 . 
02 

03 

•02 


H 2 

— 0.18580 E-02 
— 0.83999E— 03 
0 • 140776—01 • 
-0. 409 366-02 
— 0.26 192E-03 
-0.5*3 188 E-02 - 
-0. 4.065*36-02 
0.1 5247E-03 
0.117*306-03 
0.93460E-04 
-0.1634 If -02 
0. I 58096-03 
0.1580*76-03 
-0.567*306-02 
0.62782E-02 
0. 10024E-01 
G.42595E-02 
- 0.25939E-C7 
0.26968E-07 
0.813476 00 
■ 0 .38504 E 02 
0.454376 00 
0 .2 6 3 0 76 0 2 


- R 3 — 

0. 332246-03 
0.735486-04 
—0.143476-04 
-0.65980 E-03 
-0.767096-03 

- 0.358996-02 
— 0.38H29E— 02 
-0.425576-03 

0.627016-04 
0. 111396-03 
0.49712F— 02 

- 0.594236-04 
0. 5942 3E-04 
0.116226-02 

-0.14 6 3 36-02 
0.116226-02 
0. 116226-02 

- 0.51676E-03 
-0.135636-03 

0.490606 00 

- 0.257246 02 
— 0.62001E 00 
-0.393706 02 


Rl 

0.68C23E 00 

- 0 .58662 6-01 — 
-0.361136-01 
-0.483 18E-01 
- 0 . 50961 6-01 — 
-G. 89 2 52 E- Cl 
-0.101366 00 
-0.130156 00 - 
— 0. 130766 00 
-0.130456 00 

- 0. II 0686 00 -- 
-0.12 6 306 00 
-0.126306 00 

0.554B46-01 
0.651 726-01 
-0.775396-01 
-0.570426-01 - 
-0. 453626-01 
-0.229266-01 
j. 1 1 51 06 00- 
-0. 154176 00 
-0.938736-01 
-0.1585BE 00 


R 2 

-0.27127E-02 
-0.201226-02 
0.791 346-02 
-0.13902E-CI 
-— 0.12464E-01 - 
-0.157556-01 
0.1050 66-01 
• 0.473196-03 
-0. 253606-02 
0.445546-02 
. 0.633026-02 

0.68382E-C3 
0.683826-03 
— 0.590C96-Q2 
0.155726-01 
0.7274QE-C2 
0.73 1056-02 
0.159246-07 
O.I5914F-C7 
_ 0.270426 00 
ll.lo59C6 00 
O.fc J054E-0V 
0.768486-01 


R3 

-0. 13476E-03 
-0.300286-03 
0.171126 00 
0.1419CE 00 
_ 0.148946 00- 
0.735176-02 
-0.835946-02 
- 0.287996-02 
-0. 11818E-02 
-0.129156-02 
-0.959446-01 
0.72649f — 03 
0.726496-03 
-0.161406-02 
0 .5 l7b9F-02 
-0. 16I4CE-02 
-0.16140E-02 
— 0.23801C-03 
-0.265366-03 
0.227516 00 
0.143916 00 
0. 196C2F-01 
-0.857006-02 


Mm<* Iv»1a*w f a<*i, Ial tv 
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Table. 1*3 L5T J5ode„$:hapes. JCont 1 nued} 


MODE NUMBER 87 


6RI0- 

10 

_ : T1 

-0.218046-06 

- T2 

0.555016-07 

T3 

0.529596-06 

R1 

-0.879976-05 

R2 

0.726096-05 

151 

-0.21652E-05 

0. 74195E— 07 

0.440856-06 

0.Y-B297E-05 

0.35068E— 05 

175 - 

0.206746-06 

0.14150 6-04 

0.257376-04 

0. 642916-05 

0.3071 66-04- 

195 

0.166686-05 

-0.169556-04 

-0.977246-05 

-0 .48206E— 05 

0.447256-05 

215 

-0.1 19296-05 

-0.204516-04 

— 0. 697G76-05 

-0.107196-05 

0.2037&E-05 

321 

0.40626 6-05- 

0.142156-04 

— 0.16348 E-04 

0. 827946-05 

0. 171806-04 

322 

0.627176-05 

0. 70O96E— 05 

-0.131936-04 

-0.228946-04 

0.13261E-04 

331 

0.723526-06 

0.218256-05 

0.213366-04 

— 0.367106-04 

-0. 582 756-Cfc 

332 

0. 534 86 6—06 

- -0.17312 6-04 

-0.101146-04 

0.36 7906-04 

0. 179226— C7 

333 

-0. 124496-06 

0. 189396-04 

-0.111406-04 

-0.378376-04 

0.180916-05 

340 

-0.333276-05 

-0. 193566-04 

-0.16920E-05 

0. 120146-04 

0.457336-05 

351 

0. 72 9306-06 

- 0.115286-05 

0.13584E-06 

-0.35259E-04 

-0.470276-06 

400 

0.729806-06 

0.543326-06 

-O.4C054.6-C6 

-0. 35 2 59E-04 

—0. 476276-C6 

801 

-0.600516-06 

0.144266-05 

-0 . 1 10 8 5 F-03 

0.115396-05 

, — 0.42662E-C4 

01 l 

0.228306-05 

0.13072F-04 

-0. 8572d6-05 

0. 100016-04 

0.206676-04 

1106 

0. 13605 E 00 

— 0.380236-Q3 

0.787816-05 

0.752696-02 

0. 2673 36 01 

1156 

-0.134396 00 

-0. 732146-02 

0. 78633E-05 

-0.148096 00 

0.266046 01 

1210- 

0. 200276-05 

0. 1 1 3966-C6 

0.5385 36— C5 

G. 2/28 3004 

- 0. 1 1 732E-1 0 

1310 

-0.226136-0 5 

-0.il 394 E-C6 

0.650836-05 

-0.27908E-04 

0, 1 17 36010 

150 1 

0.319326-04 

-0. 879656-05 

-0. 31 7106-04 

-0.235056-04 

-O.10125E-O3 

1502 - 

0 .2d 1 96 E-04 - 

- -0.166036-04 

-0.101916-03 

0. 293506-04 

0. 3 5973F— 04 

1503 

0. 22 7 1 96-04 

0.10555E-04 

-0.571906-04 

o.4i 5 tar -04 

—0 . 1 2649E-03 

1504 

-0.946506-05 

0.195836-04 

-0. 124106-03 

0.543406-04 

-0.2 77 18 E-04 



- R3 

-0.101776-05 
-Q.164896-0T- 
-- 0.090866-05 

-0.232966-05 
-0.14015E-05 
-0. 854806-05 
0.422KE-05 
0.253026-05 
0.636(' 5£“06 
— 0.88726E-06 
-0.16267E-04 

- 0.533206-06 
0.533206-06 

-0.825866-05 
0.62 1 126—05 
“0. 82S88E-C5 
-0.992946-05 

0.11 50o6-0S 

-0.129F8E-05 
—0.2204 3E-04 

- 0.70/286-05 
0.11 408E— 04 

— 0. 26775E-05 


c 


HUGE NUMBER 88 


GRID 

T 1 

T 2 

T3 

10 

0. 83523E-05 

-0.471626-06 

-0.144826-05 

— 151- 

0.483626-04— 

-0.690686-06 

0. 138626-08 

175 

0.173986—04 

-0.472036-03 

-0.445626-05 

195 

0. 31949E-04 

-0. 470986-03 

0.988716-05 

— 215- 

0.569086-05 — 

-0.467146-03 

-0.115656- 04 

321 

-0.21281E-04 

0. 35006 E-03 

0.39187003 

322 

-0.253726-04 

0.31 4 406-03 

-0. 40Q45F-03 

331 - 

0.245236-04 - 

0. 183616-04 

— 0.576156-03 

332 

0.24944E— 04 

-0. 51 2 70 F-03 

-0.271536-03 

33 3 

, 0.260066-04 

0.48834E-03 

-0. 3C8026-03 

340” 

0.269666—05 “ 

0.5C799 E-03 

0.489276-04 

351 

0. 346490 04 

-0. 176766-05 

— 0.14083E-05 

400 

0.346496-04 

-0.502536-06 

-0.627 EOF — 06 

— — eoi - 

... 0. 17614E-03 -- 

0.964596-06 

- 0.925836-05 

811 

-0.24 1456-06 

0. 279356-05 

-0. 32 1 8 3E- 04 

1106 

-0.472306-02 

0.120906 00 

—0 .058036-06 

1156” 

0.244746-02 

-0.135056 00 

-0. IC089E-05 

1210 

0.512986-06 

-0.76 1876-07 

-0.183346-05 

1310 

-0.512226-06 

-0. 761806-0/ 

0.92343E-06 

1501- 

-0.311636-04 — 

0.250656-03 

0, 901 7w^-C4 

1502 

-0.213386-04 

0.608356-04 

0. 1 35 72E-C4 

150 3 

0.949 946-05 

0. 15705E-03 

—0. 1 80036-03 

1504 

0. 10572E-04 

0.389186-04 

— 0.282556-C4 




R1 R2 R3 

-0.24057E-Q3 -0.16254E-C5 0.484586-05 

- 0. 10622E— 03 0.514656-05 - U.37325E-0S 

-0.965006-04 — 0. 120956-03 0.6151 7E-04 

-0.127976-03 -0.148946-03 C.26757E-34 

-0. 12195E-03 0. 12098E— 03 0.33756E-U4 

-0.365 706-03 C. 1 13556-03 0.5839C6-04 

-0.493 72E-03 -0. 56SS66-05 -0.10072E-03 

-0. 101466-02 - -0.76431E-C6 - 0.35328E-04 

-0.101476-02 -0.341006-04 -0.228886-04 

-0. 10125E-02 0.31410E-04 -0.166276-04 

- 0. 309816-03 -- 0.74198E-04 -0.44230E-03 

— 0 .96420 E-Q 3 0.68307E-06 -0.1036BE-05 

-0.564206-03 0.603C7E-C6 -0.103666-05 

0.257706-04 0.91030E-06 -0.198576-05 

0.42114C-U4 0.22113E-C5 0. 111896-05 

-0.256326 01 -0.434966-01 -0. 19857E-05 

-0.26733E 01 0 .484496-01 -0. 195536-05 

— 0. 928836—05 -0.234796-12 -0.294666-06 

-0.467836-05 -0. 246876-12 -0.294236-06 

- 0.227426-03 0.171176-04 0.205046-03 

0.645476-04 -0. 107126-04 0.2C4VC6-G3 

0.261046-0 3 0 . 10 33 66-0 3 0. 102666-03 

0.752596-04 0.11130E-03 0.125826-03 


US’ 


jTi 


n 



Table.1-3 . LS.T_Mode_Sliapes._tCon .tinned!. 


MODE NUMBER 69 



0.31633E-04 

0.201346-04 

0.246196-04- 

0.165706-04 

0.115 74E-04 

0.366626-04- 

0.1931 OF- 04 

0.43320E-04 

•0 .394986-04 

0. 3 38976—04 

0.37460E-05 

0. 39945 E-04 

0. 399456-04 

0.195846-03 

0.320956-03 

0. L35056 00 

0.13399E 00 

0.354416-04 - 

0.408836-04 

0.2 64 54E-03 

0.246/66-03 

0.212896-03 

0.194606-03 


T2 


T3 


— 0.1 1149 E— 06 
-0.780386-06 
— 0. 36365F— 04 
—0.23873E-05 
-0.430236-05 

— 0.412046-04 
-0.176346-05 
-0. F5581E-C5 

* —0 .20392 E— 04 
0.378856-05 
-0. 10234E-04 

0.817286-05 

-0.357976-05 
0. 44 0346-04 
- —0.45 7 16 E— 04 
G.32635F-01 
0.268756-01 
- -0.347816-05 
-0.347816-05 
0.532756-04 

- 0.516746-04 
0.628356-04 
0.671466-04 


0.154016-06 
0.133106-06 
0.2C91 76-03 — 
0. 226686-03 
0.184786-03 
0. 3103ir-05 — 
-0.9621 3 E-05 
0.128546-04 
-0. 35821E-05 — 
-0.36657 E-05 
0.41159C-C4 
0. 7*3576-06 — 
0.725466-06 
-0.1 1 j 22 6-04 
0.45:686-05 - 
0.32506E-06 
0.643516-06 
0.69984E— 06 - 
0.442356-06 
O.277t4E-04 
0.115396-04 - 
-0.168876-04 
-0.155576-04 


R1 

-0. 677606-05 
0.50048 E-05 

— 0. 18207E-04 
-0.160186-04 
— 0.11 702E-04 

- 0.36597E-04 
-0.598576-04 
-0.296726-04 
-0. 25426E-04 
—0.23 1846—04 

0.48036E-05 
—0.21 395F— 04 
-0. 21395C— 04 
-0.24069 E-05 
-0.704716-06- 
-0.64t05E 00 
0.571606 00 

- 0. 354546-05 
-0.224106-05 

0. 25552 6-04 

- 0.266686-04 
0.20433E-04 
0. 245546-04 


R2 


R3 


0.22054E— 05 
—0.411706—05 
— 0.34172E-03 
-0.36674E-03 
—0 .322576-03 

- 0.63716E-Q4 
0.6124B6-C4 
0. 128536-06 

- — 0. 108306-04 
-0.446566-05 

0.213786-04 
— 0.33347E-07 
-0.3334 7E-C7 
-0.209316-05 
— 0.365CB6-05 
0.26733E 01 
—0.265256 01 

- 0. 1 658 76-1 1 
0.24292E- 12 

—0 .873 1 36-04 
-0.615976-04 
- 0 . 100 3 16-04 
-0. 266636-04 


0.11479E-04 
0. 134876-04 
-0.440676-04 
0.262686-04 
0.546e5E-0S 
-0.485876-04 
0.6303 76-04 
0.603996-05 
-0.940256-05 
-0.151806-05 
-0 • 16 58 5 t— 04 
-0.40184E— 05 
-0.4 01 8 4 E-05 
0.260366-04 
-0.045666-04 
0. 260366-04 
0.277016-04 
-O.203O3E-04 
0.2BC24E-04 
-0.434546-04 
-0. 39433E-04 
0.376726-04 
0.4852b6— 04 


MODE NUMBER 90 


GRID 

Tl 

T2 

T3 

R1 

R2 

R3 

10 

0.114X86-04 

-0. 4042TE— 05 

-0.212656-06 

-0.332 ISE-04 

O.5O413E-0T 

0.64549E-04 

151 

0.69 1246—07- 

— -0.44876E-05 

0.148 2 36- 05 

.0. 24930E— 04- 

— 0.234t0E-05 

0.73246E-04 

175 

—0.214846—04 

-0.18201 E-03 

-Q.67Q22E-04 

0.951606-04 

0.91385E-C4 

-0. 22029E-03 

195 

0.884906-05 

-0.47921 E-05 

0.56314E-04 

— 0.78 J56E— 04 

-0.38022E-C4 

0. 11760E-03 

491 C 

n icq 1 

O 1 /."I 

- -0.1 93 07F-03 

-0. 7&740F-04 

0.228356-03 


321 

0.355096-04 

O.C3416E-04 

- — w* 1 77 un< *77 

0.1 71996-04 

rO. 892386-04 

-0.101326-C4 

0.62543E-04 j 


322 

-0.085246-04 

0.11350E-03 

-0.4 55 73 E-04 

-0.206556-04 

-0.156916-04 

0.21944E-04 


33 1 

0 .20B 756-05 • 

-- —0.427246-04 

-- 0.776536-04 

0.154706-03 

— 0.274706-05 

0.77644E-05 


332 

0.22418 E-04 

-0.120736-03 

— 0.272076— 04 

-0. 133456-03 

-0. 2722 2E-C4 

— 0. 38500E-O4 


333 

0.253336-04 

G.28«.436-04 

-0.335536-04 

-0.1 2459 E-03 

-0.42047E-C4 

0.617446-05 


-340 — 

—0.138546-05- 

0.501366-04 

•— 0. 1056 56- C4 

0.21944E-04 

0. 32446E-C5 

0.927686-04 


351 

0. 1 7302F-04 

—0.43 710 6—04 

0.50679C-06 

-0. 13 1876-03 

-0. 18042E-06 

-0.217446-04 


400 

0.178026-04 

-0. 1C056F-04 

0. 30057E-06 

-0.131876-03 

-0.18C42E-06 

-0.217446-04 


801 *, 

—O. 641 45 E-04 ~ 

— 0. 32517F-03 

— — 0.20055F-05 

— 0.63335F-05 

..*-0.727106-06 

.... 0.86982E-04 - 


311 

—0.462 1 1 E-04 

-0. 34926E-03 

0.720126-05 

-O.HU70C-04 

-0.613896-07 

-0.242316-03 


1106 

-0.264006-01 

0.13504E 00 

0.142536-06 

— 0. 26 733E 01 

-0.522616 00 

0. 869826-04 

1 

1156 

-0.341456-01 

— 0.129266 00 

... 0.168396-06 

0.255736 01 

- 0.675946 00 

. 0.865586-04 


1210 

-0.362646-04 

-0.256846-04 

* 0.437386-06 

0.221516—05 

—0.909 1 5 E-12 

0.208136-04 


1310 

0.864486-05 

-0.256346-04 

—0.2407 2E-C6 

0. 121 716-05 

0. 140976-12 

0.498376-05 i 


1 1501 — 

: 0.4 09 726-04 - 

- 0. 37246E-03 

— 0. 1 0o00fc-03 

— 0.217256-03 

— -0 .8 1 2086-04 

-0.155786-03 

* 1502 

0.143306-04 

0.42084 6-L3 

0. 642766-04 

0. 20567F-03 

—0. 6092 B6-04 

-0.221 92E-04 

1507 

-0.249146-03 

0.3 1052 E-03 

-0.12J96F-03 

0.124726-03 

0. 10563E-03 

-0.224566-03 

* 

1504 - 

— -0. 145066-03 

0. 374136-03 

-0. 7333&E-04 

0.12318F-03 

- 0.74197E-Q4 

-0.485236-04 







Mo o'* flttlMM fw"!, U. W 


C- 


n 


Table 1 - 3 : LST Mode Shapes front JnuedL 


MODE NUMBER 91 



0.25799E-01 
0.18610E 00 
0.180916-01 — 
0.19 8946-02 
0.U2 60E 00 
0.107426 OO- 
0.6 2 1696—0 l 
•O. UVC-IE 00 
■0.11729E 00 - 
■0.U853E 00 
•0.466336—01 
0.141756 00 - 
0. L4175E 00 
■0 .634166-02 
•0.491 636—02 
0. 5366UE-03 
0.825916-04 
0.28635E-02 -- 
-0. l5i556-03 
0.66491 E-Q 1 
- Q.20975E-01 - 
— 0.76 324 E— 02 
-0. 1 3024E-0 1 


- T2 
0.73089F-03 
0. 1297 IE— 02 

- 0.59694E 00 -- 
0. 67525E 00 
0.61116E 00 

-0. 54213E 00 
-0.54125E OO 
— 0.6C038E— 01 

- 0.1I103E 01 - 
— 0. 10702 E 01 

0. 96290E 00 
-0. 813036-02 - 
-0.43875 E-02 
0. 2C5C5E-Q 1 
— Q .24940 E— 01 - 
0. 104236-01 
— 0.85073E-C2 
—0. 1 8886 E-02 - 
—0. 1FC86E— 02 
O.17305E 00 
0.38532 E 00 
0.19326E 00 
0.30053 F 00 


T3 - - — 

0.77773S-04 

O.11553E-02 

- 0. I 7238E-01 
-0.2C997E-01 

0.652TIE-02 
-0.759956 00 
0.72028E 00 
— 0.12493E 01 
0.594156 00 
0 .694126 CO 
-0. 72401 E-01 
Q. 118506-01 
0 . 53333 E-02 
—0. 72324E-C1 
0.356206 00 
0. 44354 C-02 
C.B319of-02 

- 0.3 0849 E-Ol 
-0. 18392E-01 

0.16968E 00 
0.20409F 00 
— 0. 30363E 00 
—0.47429 E 00 




r -R2 - 

. -R3 

.. . . 

0.23237E 

00 

0.14792E-01 

-C. 11 36 3 E-02 

-0.28752E 

00 

0.30238E— 01 

0.119256-01 

- 0.34953E 

00 — 

0.51988E 00 

— — 0.85035E 00 — 

0.38915E 

00 

0.614775 00 

-0.621116 00 

0.40314E 

00 

0.568946 CO 

-0.72429E 00 

0.61736F 

00 — 

— 0.24902E 00 

0.27 7386 00 — - 

0.81256E 

00 

-0.1 7202E ,0 

0.42212E CO 

0.223616 

01 

0.7044dE-03 

-0.734676-01 

— 0.224 79E 

01 - 

0.792O2E— 01 

0 .5 107 IE-01 ™ 

0.22394F 

01 

-0. 955416-01 

0. 41954E— 01 

— 0.4 1986 E 

OO 

— 0 .31 3o5E 00 

0.6967 IE 00 

0. 21122E 

01 - 

-0. 56533E-C2 

- —0.32 745E-02 — 

0.211222 

01 

— 0.56533E— 02 

— 0. 32745E— 02 

-0.26563E 

00 

-0.42089F-02 

0.47490E-02 

0.54697E 

00 • - 

0. 15516E-01 

-0.2 10796-01 — 

-0.22350F 

00 

— 0 . 1 1 504E-01 

0.474906-02 

-0. 18245E 

00 ' 

-0.178346-02 

0.474906-02 

~ 0.1 7446 F 

00 - 

0.9421 IE-09 

- 0. lfc673F-02 — 

0.10384F 

00 

0 . 10 312E-0B 

-0.887906-04 

0. 11825E 

00 

-0.10058E 00 

-0. 2002 86 00 

- 0.23671 E 

00 -- 

—0 .1765 36-01 

— 0. 1 341 IE 00 — 

C. 923726-01 

-0.903? 16-01 

— 0.66840E-0 l . 

0.3Q707E 

00 

-0.691936-01 

-0. 36B4 36-01 


MODE NUMBER 92 


GRID 

T1 

T2 

10 

—0.726 09 E-04 

0.240086-05 


...... a ^rq — 

-0.73 3 05 6— 05 

1 51 



175 

0.542 77E-03 

0.77030E-03 

195 

-0.17535 E-03 

0 .274 196-03 

- *215 

— 0.541 79F-03 

- 0. 16819E-02 

321 

-0.3773 IF-04 

-0.93157E-03 

322 

-0. 19582F-03 

-0.1C6I8E-02 

— 331 

— -0.39925F-03 - 

-0.757806-03 

332 

-0.47407E-03 

0 .232746-02 

333 

—0.329 70E-03 

—0. 779446-02 

340 

— 0 .44109 6-03 

- 0.197216-02 

351 

-0. 458 836-03 

-tt,. 39343 6-04 

400 

-0.45B83E-03 

—0. 204446— 04 

801 - a T~ 

0.66594E— 04 

• 0.104026-03 

811 ’ 

-0. 955576-04 

-0. 102? 3F-03 

1106 

-0.130966-04 

0.161206-04 

— 1156 

- 0. 102246-04 

-0.118466-04 

1210 

-0.22 771F-04 

-0.707056-05 

1310 

-0.1179TF-04 

—0 .70666 E-0 5 

— 1501 *— 

— -0.59055F-03 - 

- 0. 17^4 3E-02 

1502 

-0. 515206-03 

0. 140416-92 

1503 

-0.500331-03 

0.8 t 482E-03 

-1504 - 

-0.3864 LE-03 

0 . F 2585F-0 3 


T3 Rl R2 

-0.836086-06 0. 344096-03 -0.523C4E-03 

— 0 .24100 E— 04 — -0.509946-03 0.54858E-03 - 

-0. 724CIE-03 0.87894E— 03 0.24421E-02 

0.32004E-03 0.1751&E-02 0. 17034E-02 

0.32401 E-03 — 0. 12 164F-03 0.16741E-02 — 

-0. 113126-02 0.90297E-03 -0.10187E-02 

0.1 449 7 E-02 0.146916-02 -0.96657E-C3 

-0.29052F-0? ■- 0.47429E-02 — 0. 129566-03 

0.1 0256E-C2 O.46527E-02 -0.324S7E-C4 

0. 1 16490-02 0.48641 E-02 -0.7202SE-04 

0. 50U36E-03 0.698166-03 0. 10321E-QZ 

-0 .23968 E-03 0.44773E-02 0. 12033C-C3 

-0. 10215E-03 0.44773E-02 0.120J3E-03 

0.10871 E-02 — 0. 66960 E— 03 -O.56O30E-03 

0.471 766-Gi -0.397866-02 0.13717E-02 

-0.627096-04 -0. 35763F-03 -0.29060E-03 

—0.53521 E-04 —0.26 29 4 E— 03 0.22689E-03 

‘ 0.995146-02 O.53422F-01 0.42160F-10 

0.48008E-01 -0.28426E OO 0.42941E-10 

0.26699F-02 0.1 0259 F-02 -0 . 1 573 l E-03 

G. 241I26-C2 0.12697E-02 -0.600786-03 

0.84573E-03 -0.22760E-04 0.25559E-C4 

0. 5 3023F-C3 0.21ttl06-03 -0.33G93F-03 


R3 

0.20245E-04 
0. 64500E— 04 - 
-0.26442E— 02 
-0. 2843VS-02 
-0.96755E-0 3 — 
-0.921406-03 
0. I2446E-02 
— 0 .5 1 364E— 03 - 
-0.57o4 1E-C4 
0.95059E-04 
0.13146E-02 - 
-0. 16539E-04 
—0 . 16 539E-04 
0. 1764HE-04 
-0.74585E-04 
0.17643E-04 
0. 17648E-04 
C.13348E-04 
-0. 69084E-05 
-0.213526-03 - 
—0.1963 1 F-0 3 
-0.155346-04 
0.299636-03 


! 

1 





w 


o 


n 




Table I« 3 : LSI Mode .Shapes. (Co.ntlnuedL _ 


r. 


MODE NUMBER 93 


i 



-Tl- 
0.2*0376-03 
■0.1852*6-02 
■0.559 176—03 
•0.963016—0 3 
•0.15006-02 
0.131056-02 
0.729*36-03 
0. 1 3*196-02 
0.118636-02 
0. 1 3*506-02 
0.91*266-03 
0.1*7106-32 
0. 1*7106-02 
0.3 83 87 E-Q* 
-0. 2 23 586 -C* 
-0.33755E-05 
0.500516-05 
- 0.272706-0* 
— 0.73335E-05 
-0. 76* 7*6-03 
-0.207**6-03 
— 0.3O528'6-03 
-0. 18O27E-03 


-T2 

— 0.596 7*E— 05 
-0.98955E-05 
0.2379*E-02 - 
-0.391936-02 
- 0 . 21 3 H E -02 

0. 23253E-02 

0.32368 E-0 2 
0.*21 766-03 
-0.725226-02 
0. 70*26 E-U2 
—0. S6381E- 02 
0.113*36-03 
0. 54605E-0* 
—0.31 3986-0 3 
0.300l9E-v,J 
-O.*9933E-0* 
0.37C25E-0* 

- 0.21 7811E-0* 

0.21500E-0* 
-0.36003 E-02 
~ -0.391626-02 
-0.33**16-02 
-0.32632E-02 


T3 


Rf 


R2- 


0. l9**9E-05 
-0.3 1029 E-0* 
- -0.59448E-03 
0.271176-03 
0 . 2 66 03 6 - 0 3 
- 0. 505*76-02 
-0. 39669 D-02 
0 . 80022 E-02 
— 0.*C685f— 02 
-0 .*0 732 6-02 
0.32319E-03 
-G. 292296-03 
-0.129186-33 
0. l*628E~02 
-0.3 2 758 E-02 
-0. E4360E-C* 
-0.1 1296E-03 
0. *7992 6-01 
-0. SUtSSVF-02 
-0.67289 E-OJ 
-0.61269F-03 
0.5*777£-02 
0.57*266-02 


-0. 106386-02 
0. 15832E— 02 
-— O • 28 1 38 F— 0 2 — • 
-0.2Z507C-02 
—0.3*0 1*6-02 
— 0.*0529E-02 - 
-0.386216-02 
-0.1*7196-01 

-0. l*502F— 01 
-0. 14765E-01 
0 . 21 l 62 E -02 
-0. 13*126-01 • 
- 0 .U 912 F-QI 
0.208*56-02 
0.3**216-02 i 
0.110796-02 
0.82 1776—03 
0.23*196 00 
0. 5H56GF— 01 
— 0.20202E-02 
-0.2*3516-02 
-0.279006-02 
-0.3*7366—02 


— 0.5 CO I* E— 03 
— 0.699 65E— 03 
— 0.5U80E-C2 - 
-0.65199E-C2 
— 0 .632626-02 
0. 1923 1 E-02- 
0. 1 9 775E-02 
0.7L026E-0* 
-0. 60224E -03 
0.839*6E— 03 
0.3*25bS-02 
0. 1*2706-03 
0 . i *2 70E-03 
-0. 19*8*6-03 
- 0.506526-03 
-0.7*9206-0* 
-0. 11105E-03 

— Q.15730C-IO 
0,1*9*06-10 
0.75*8*6-03 

- — 0.* 1 >526-03 
0. 3*319E-C3 

-0.15296E-03 


Ri 

-0.101266-03 

-0.236116-03 

— 0. 773736-02 
0.*90 006-02 
0.7*6056-02 
0.31859E— 02 

-0. **235F-02 
0.156376-03 
—0. *06 3 36-03 
-0.2805 7E-03 
— 0.38033E— 02 
0.51*626-0* 
0.51*t2F-0* 
-0.556* IE-0* 
0. 292796-03 
-O.S55*lE-C-» 
-0.556*16-0* 
-0.I5996E-04 
-0.*3 1536-05 
0.5*2726-03 

- -0.2289*6-03 
-0.*2*53E-0* 
-0.3B733E-03 




i 






| 

3 

4 

H 


MODE NUMBER 9* 


GRID 

T 1 

T 2 

10 

-0.21659E-01 

0 .559876— 03 

151 

— -0. 181126 00 

— — 0. 38667E-03 

175 

0.27957E 00 

-0.591726-01 

195 

(J.2 53 0GE 00 

-0. 66705 E-OL 

_ '215— - 0.25579E 00 

—0. 54158E— 01 

321 

0.*7fa29F-01 

0.2I303E 00 

322 

0.55*096-01 

-0. 11520E 00 

331 

0. 1596 1C 00 

— 0. 30955E-G2 

332 

-0.1621SE 00 

-0-6*5156—01 

333 

-0.1585*6 00 

0.6563* E-01 

340 

— -0, *92396-01 

- -0.8*339 6-01 

351 

-0.159516 00 

0. 33054E-03 

*30 

-0. 1 v*5 16 00 

0.151 79C-03 

- 801 ~ 

0. 3C74GE— 02 

- -O.e* 2686-03 

811 

-0.7 75 bO 6-0 2 

0. 19bH2F-Q2 

1106 

0. 1 52 32 r-0* 

-0. 1900*6-03 


H56 —0.6*6656-0* — 0.170*76-03 


1210 

-0.770*86-03 

0.5729' F'O* 

1310 

-C. 138966-02 

0.57 !■*'•*> 0* 

1501 - 

- -•-(>. TiH 23 r-02 

0, 19 50 OE -02 

1502 

-0.1 289 L t-U 2 

-0.2 **506-01 

i-;o3 


-0. r 94loE- J2 

ISO* 

... 0. 1.9&461 -112 

—0. i 995’>t— 01 


T3 

0.*0686E— 03 
- — C.27C79E— 03 — 
0. 10*0*E-02 
0. *68936-02 
0. 26123E-02 
0 . 1*2 15E-0 l 
-0.11708E 00 
0. 69429C-C1 
-0 .*3060 E-O’t 

-o. ** 2 rot-ai 
0.221 IOC 00 
-0.6C81 86-02 
—0.2b 3 00b- 02 
0.33036E-02 
-0. 3*577E-Cl 
— Q.*?TO3E-03 
— 0. 66073E-03 
* 0.6Ci5*6-C3 
-0.25i20r->3 
0. 527306-03 
— 0 . ?!2 1 576-02 
! ii«? -Cl 
OU*i t 206-01 


R1 

- 0 . 1 16 18 E- 0 l 
0.215**E-01 • 
-0. 32253E-01 
0.72506E-02 
-0. 813826-01 
G.18C13E 00 
— 0 .31 8 3* E 00 
-0.13*266 00 
-0.139066 00 
-0.1322*6 00 
0.297*06-01 
-0.123606 00 
-0. 123 60E 00 
0.19106E-01 
0. 753* OE -01 
0. *50*16-02 
- O.*0* 106-02 

0. 3V658C-02 
0 • 16 •> f'*E-OZ 
0.2tS'/73l~02 
-0. 132625-01 
- 0 . 30 * 2 * 1 -02 
-0. I9‘i 156 -01 


82 

0. 14083E-01 
■0 . 16094E-01 — 
0.62063E 00 
0.70220E CO 
0.70655E 00 - 
0.22127E CO 
■0.1S9 33E 00 
0.6858*6-02 
•0.332C6E-CI 
0.25U1E-01 
•0. *18376 OO 
0.28*50E-02 
0.28* 50E-02 
0.4*2 2! 02 
•0.12058E-01 
0. 36213E-03 
0.15791E-02 
-0. 1 8663E-C9 
•0.1532 56- C* 

0. *91076-02 
-0. 373t*6 - '? 
0.702 3 ii '.--^2 
0 . 129736-02 


R3 

0.71*266-03 
-0.S9-.7SE-03 
0.54733E-01 
0. *3*50E— 01 
0.49*616-01 
-0.453926 00 
0.4373 3E 00 
0.103 166-01 
-0.147756-01 
-0.173D7E-01 
-0. 48097E-01 
0.16339E-03 
0.16339F— 03 
-0. 7**5*C-03 
O.42O07E-O2 
-0. 7*45*6-03 
-0.74454E-J3 
0.450366-03 
-0. F3’10E-0 3 
0. 136506-01 
0 . 9 * 3 ^ 5-02 
e. r >w it!— 02 
0.7191 3 6-02 




L. 



Moor* (gtlnMI fo'ml, l*C. tf 


o 


n 


HOOE NUMBER 95 


Table . 1-3: LSI Mode Sha pes (C ontinued) 


-GR 10- 
10 
151 
-175 
195 
215 
-321 
322 
331 

— 332 
333 
340 

— 351 
4 00 
801 


Tl- 


-0.3880 IE-02 
0.51326E— 02 

0. 10050 E 00- 

0.935366-01 
-0.12556E 00 
— — 0, 13996 E 00- 
0.191706 00 
0 .1 33 706-0 1 

“0.1 7149E— Q1 - 

—0. 361 30E-01 
-0. 584946-01 

0.l22fcGE-Oi - 

-0.122606-Gl 
0w 171 6 IE— 01 


— on - 

0.660856-01 

1136 

-0.117026-03 

1156 

0.403 376-03 

—1210 “ 

-0.437466-01 

1310 

-0.266126-01 

150 ' 

0. 19608E 00 

- 1502 - 

0.21X86E 00 

1503 

-0.163 776 00 

1534 

-0.224006 00 

NODE NUMBER 96 

GRID 

11 

10 

-0*2 38 7OE-02 

— 151 “ 

0.172966-01 


- 72 - 

-0.933946-02 
0. 84446 E-02 
0.33917E 00 
-0.992976-01 
-0. 22160E 00 
— 0.14838E GO 
-0.25341 E 00 
0.8999 IE- 01 
0.56743F-01 
0. 96505E— 01 
— 0 . 16 42 36 00 
-0.78583? -01 
0.33074C-01 
-0.91931 E-01 

- 0.191 IGF 00 
—0.3371 IE-03 
-0. 76770E-03 

- 0. 57 195E-02 
0.57 19 56-0.2 

-0. 657276 00 
-0.303G6E 00 
— 0.65842 E 00 
-0.3257QE 00 


73 - -- 

-0. I 39696- 02 
-0.1 4949 6-02 
0. 16873E— 01 — 
-0.764726-01 
0.129 TOE 00 

O'. 7 66 6 6E— 01 

-0 .53219 E-01 
0. 63764E-01 
-0.3506/6-01 - 
-0.269916-01 
—0.7 39G2IE-C 1 
0.15H986-01 — 
0. 6704 3E-G2 
-0.3 1503 E-01 
0. 10936E 00 — 
0.15196E-02 
0.19037E-02 
--0. 6571SE-03 — 
0.36 1476-04 
0.644 066 00 
0.27 7? 76 00 
-0.810496 00 
— 0. 39173E 00 


— - Ri 

-0.175116-02 
0.65892 E-02 
-0.340346 00 
0.706756-01 
0.22234E 00 

- 0. 131 59E 00- 
— 0 . 1487 IE 00 
—0. 3 3321E— 01 
—0 • 796 1 26—01 
— 0.12407F 00 

0.t0CC7E-01 
-0.724436-01 
-0. 72443E-0il 
-0. 3347oF-0l 
-0.33 53 IE 00 
0. 82723E-02 
-0.188766-01 
-0.47961 E-02 
-0.24.1 TbE-03 
—0 .83865 E-02 
— 0. 637626— 02 
0.59 189 E-01 
0.473836—01 


R2 

0.368306—01 

0.S5147E-01 

- 0.330596— Gl 
0. 19373E— 01 

-0.557876-01 
— O.67535E-01 - 
0.6 5 66 4£- 01 
-0. 16 l 10 E-01 
~ 0. 8 168CE-01 
0.12752E 00 
0. 18458E-C2 
—0 .804356-02 
-0.8 04 35 E-02 
-0.33926E-CI 
0.86606 E-01 - 
-0. 2 8B70E-02 
-0 .99356E-02 

- 0.21761 E— OB 
0. 100426 -08 

-0 .275206 00 
— U.4753S6 00 
0.2 22 3 IE 00 
0.422166 00 


175 0.1035 IE 00 

195 -0.19385E 00 

*215 — 0.387406-01 

321 -0.110646 00 

-0.451466-01 


72 73 

-0.21770E-02 0.865496-02 

-0. 11733E-02 0. 689566-02- 

0.49 2 03 E-01 . -0.1 96 3 4 E-02 


-0. 30 3446 CO 
• 0.236706 00 
-0.1G393E 00 
-0.62? 316-01 


0.174466-01 
O.46066E— 01 
0.17264E 00 
0. 13130E GO 


-331 — 

0.209 756-01 

0.279 79 E-01 

-0.1 51 68 E 00 

332 

-0.141 706-01 

0.842286-01 

-0.24031 E-01 

333 

0. 276466-01 

-0.70259 E-01 

— 0.49422E— Cl 

- 340 — 

0.2375BE 00 

0.7UG31E-01 

0.153156 00 

351 

0.962506-02 

0.10158F-01 

-0. 731406-01 

400 

0. 962506-02 

0 . 34290E-02 

-0.320356-01 

-801 t 

0.650 34F-Q2 

-0. 761136-02 

0. 659026-02 

811.' 

0.541 566-02 

0.186246-01 

-0.424326-01 

1106 

0. 33938E-03 

0.94464E-04 

-0.305026-03 

-1156 ~ 

0.257886-03 

0. 17O0BF-O3 

-0. 354 l 16— 04 

1210 

0.098146-02 

0.46787E-03 

*-0.148936-03 

1310 

-0.65506E-03 

0. 467876-03 

0.25471 E-01 

"1501 ~ 

0.24U 486-01 

- 0.7 l 150E-02 

-0.548556-01 

1502 

0.476 326 -Oil 

0.573 71 F-Oi 

0.235936-01 

150 3 

0.56038C—01 

0.247596 OO 

-0. 169666 CO 

1504 “ 

0.963 176-01 

- 0.87203E-01 

-0.444926-01 


Ri 

0.371 48 E-02 
-0.93092E-02- 
-0.302186-01 
0.355896 00 
-0.192726 00 
^0.944276-01 
0.72 3 39 E-01 
0.17450F 00 
0. 10095 F 00 
0.173906 00 
-0.272376-02 
O. I 3 9266 OO 
0.139266 00 
-0.241746-01 
0.336876 00 
—0 .236 89 G— 0 2 
—0. 42589E— 02 
-0.105106-02 
-0. 179 76 F -02 
0.237816 00 
0.1 l 6856 00 
-0.1J871E 00 
— 0 • 49099E— 01 


R2 

-0.17238E 00 

0.232256 00- 

-0.166326 00 
-0.853346-01 

0.70838c— Cl 

0. 563396-01 
0.791856-01 
— ■ 0.30522E-CI 
-0 .525056-01 
0.579366-01 
-- 0.534686-01 
0.3 5 96 2 E-01 
0. 35962E-CI 
— 0.55233E-01 
-0.133096 CO 
0.850076-02 
— • 0.646 356-02 
-0.828516-09 
-0.110286-08 
— 0.561476-01 
0.52108E-01 
0. 601636-01 
0.302fcUE-0l 


- 0 . 
- 0 . 
0. 
- 0 . 
- 0 . 
—O'. 
- 0 . 
0. 
0. 
- 0 , 
- 0 . 
0. 
0. 
-0, 
0. 
- 0 . 
- 0 . 
-0, 
-0. 
-0 
— 0. 
-O'. 
-0 


-0 
— 0 
-0 
-0 
- 0 
-0 
-0 
- -0 
-0 
-0 
0 
0 
0 

-0 

0 

-0 

— 0 

-a 
-0 
- -0 
-0 
0 
0 


- — R3 

22449E 00 
, 26049E 00 

,452066 00 

.745956-01 
,138786 00 

,1955 IE 00 

. 18826E 00 
,263946-03 
, 9082 5E-01 - 

.493276-01 
.8B635E-01 
.358206-01 — 
.398206-01 
,588876-01 

•23090E 00 

. 583 876—01 
.5888 76-01 
.263076-01 — 
.160086-01 
.227216 00 
. 361 FOE 00 — 
.260816 00 . 
.468866 00 


R3 

.508226-01 
.541716-01 - 
. 12687E 00' 
.380756 00 
. 14577E 00 - 
.484356-01 
.342966-01 
. 14548E 00“ 
. 346946-01 
.22675E-02 
.3591 16-01 
.588686-02 
.5f 66 86-02 
.629076-02 - 
. 18 ) l 7E-01 
.629076-02 
.629076-02 - 
.542536-02 
."9693E-03 
.401946-01 - 
.462066-01 
.9109 LE-01 
l. 145B9E 00 



i 


^ LTableJ.«3: 

MODE NUMBER 97 


1ST Mode Shapes _„(Con 1 1 nued).. 


-GRID T-l T2 — T3' Rl 1 — — — — — — R2 R3 

10 -0.367576-02 0.29132E-0Z 0.630246-02 -0.S1581E-02 -0.126466 00 0.53574E-01 

151 0.19627E-01 -0.23585E-02 -0-208598-02 0.171758-01 -0.92074E-01 0.527526-01 

-175 0.70716E-01 0.2907? £-01 -0.891816-01 C. 15036E-01 0.14622E 00 0.217306 00 — - — — 

195. 0.42299E-O1 0.19937E-02 0. 762608-01 -0.4*470 6-0 1 0.45092E-01 0.28204E 00 

215 0.932066-01 0. 12404E 00 0.316946-01 -0.209136 00 0.633906-01 0.293168 00 

-321 0.167056-01 — 0.07232 E— 01 — 0.S3957E-C1 0.58435F-02 0.76553E-01 0.16540E-01 — 

322 -0.68689E-01 0.33156F-01 -0.565696-01 -0.62469E-01 -0.536696-01 0. 666266-01 - 

331 -0.3156 7 £-01 ‘ -0. 139386-01 0.159396 00 -0.310266 00 0.10664E-QI -0.5H230E-02 

— 332 -0.3,25056 -01 - -0. 16427E' 00 0.761386-01 -■ -0.315906 00 - -0.599856-01 -0.539286-01 - 

333 -0.187606-01 0.12651E 00 -0.105296 00 -0.28519E 00 G.48715E-02 -0. 135406-02 

340 0.747886-01 -0.24933E-01 0.161346 00 -0.611356-02 -0.818326-01 -J.87043E-02 

-351 0.2 309 86—01 --0.137776-01 -0. 145556-01 0.277036 00 0.942466-02 0.72130E-02 - 

430 -0.23098F-01 -0 .55319 E-02 -0.378206-02 -0.277036 00 0.94246E-02 -0.72138E-O2 

801 -0.838146-02 0.106866-01 -0.904906-01 0.35136E-01 -0.10862E 00 0.172316-01 

- 811 0 .100516-01 0. 469076-01 - 0.1S733E OO 0. 86t G6E 00 !- 0.293296 00 - -0.572 146-0 l - 

1106 -0.551496-03 -0.1101066-03 0.41265E-02 0.30124H-02 -0.140556-01 0.172316-01 

1156 0. 447646-03 0.21 102E-03 0.374546-02 0.537616-02 ' -0.1141SE-01 0.172316-01 

1210 0.269026-01 0.66 2096-0 3- -0.33946E-03 0.24581E-02 0.96694E-09 — 0.1633CE-01 - 

1310 0. 1 1 349E-01 — 0. 662 076-03 -0.796656-03 0.57607E-02 0.172MF-08 0.6R910E-02 

1501 -0.20800600 -0.139846 00 -0.586776 GO -0.595566-01 0.245296 00 0.500406-01 

1502 -0.32560E 00 0.74830 E-0!l -0.494736 00 0 .67 1806-0 1 0 . 476 706 00 0. 10784E 00- 

1503 0 . 30505E— 02 0.268576 00 -0. 30 7206-01 -0.141 796 00 -0.35167F-01 0.88833E-01 

1504 -0.305946-01 0.10166600 -0.499806-01 -0. 50076E-0 1 O.44464E-02 0.150496 00 


MUOE NUMBER 93 


GRID Tl T2 T3 Rl R2 R3 

10 -0. 172436-02 0. 122318-02 0.310756-03 -0.84934E-05 -0.554276-02 0.187336-01 

— 151 -0.2 4007 E-02 — -0.612386-03 0.239636-03 — -0. 193796-03 — -0.519366-02 0.274176-01 — — 

IT5 -0.134226-01 -0.33316E-01 0.635536-02 O.32840E-O1 -0.176956-01 -0.23415E-01 

195 -0.509 14E-02 0.14793E-01 0. 35034E-02 -0. 13555E-01 -0.32691E-02 O.17306E-OI 

— '215 0.1 76 77 6-01 0.163336-01 0.138556-01 — -0. 203826-01 — -0.331106-01 0.35197E-02 - 

321 0.19898E-01 0.190066-01 -0.915066-02 -0.77 59 2 E-02 0.24513E-01 0.327656-01 

322 -0.146596-01 0.271926-01 0.139736-04 0.685496-02 0. 18570E-02 0.73714E-02 

— 331 — 0.470626—02 -0.748926-02 0.103336-02 0.483746-02 - 0.109518-02 0.341376-02 

332 -0.158436-02 -0.81223E-02 0. 35010002 0. 80760E-03 -0.893276-02 -0.87J34E-02 

333 -0. 32 7 796-03 -Oi. 53 7806-02 0.279 72 E-02 0.47122E-02 -0.13076E-01 U.504656-02 

— 340 0.110146-01 0. 187116-01 — 0.1I638E-01 0.606356-02 0.513926-02 — 0.13364E-01 

351 -0. 210916-02 —0 .70898 E-02 Q. 923966-04 0.853166-03 0. 15793E-03 -0.352946-02 

400 -0.210516-02 -0.30557F-02 0. 212806-03 0.853166-03 0.157836-03 -0.35294E-02 

— 801 0. 323016-02 0.358806-02 -0.364606-03 - 0.311986-03 - - -0.44027E-03 - -0.. 146246-01 — 

811 -0.21970E-01 0.3 5042 F— 01 -0.231636-03 -0.59*236-03 0.36622E-03 0.50807E-01 

1106 0.949146-05 0.1090&F-04 0. 151806-04 -0*280606-03 0.249286-03 -0.14&24E-01 

-1156 0.243216-04 Q.13184E-04 ^ 0.125686-34 0.346526-03 -0.63918E-03 -0. 146246-Gl 

1210 0. 1 QfliCOE 01 — 0. ? 14 646—0 3 * -0 . 1 7 754 E-06 -0.136046-05 0.31066E-07 -0.61291E 00 

1310 -0.604116 00 — 0.21464E-0J -0.28104E-05 0.213936-04 0.472526-08 -0.4:9306 00 

-1501 0. 131 536-01 0.668316-01 -0.196986-01 O.15O52E-01 0.11655F-01 0.H494E-01 

1502 -O.23567E-0L O.3O640F-O1 -0. 770316-02 0.765776-02 0.213406-01 0.253156-01 

1503 0.273426-01 0.592556-01 0.195696-01 C. 661106-02 -0.10257E-C1 0. 15699E-01 

-1504 0.39027E-G1 0.286276-01 0.717846-02 0.349436-02 -0.179916-01 0.3360h£-0l 




o 

O' 


O — 

— Table ! -3;. LST Mode Shapes . 

MODE NUMBER 99 




GRID 

10 

-0.313568-03 

— T2 

-0. 594618-04 

-- T3 

0.1641 IE-04 

o2 


151 

-0.45677E— 03 

0.21579 8-04 

-0.993828-05 


“ 

— 175 

- 0. 32329E— 03 

0.10959 8-02 

0.132686-02 



195 

0.993048-04 

-0.561216-03 

0. 14 3648-02 



215 

-0.404206-03 

-0.400496-03 

0. 167(186-02 


- 

321 

— 0.1 15758-03 

0. 589258-03 

- 0.440056-03 

:P fe 


322 

0.13346E-Q2 

-0.105296-02 

0. 1Q979F-03 

P 


331 

— 0.325C86-G3 

0. 1 97458-03 

-0.712 706-04 

G 

- 

332 

0.449 186-03 

— 0.33/726-03 

-0.54993:6-04 



333 

-0. 4S304C-03 

0.80922 C-04 

-0.551566-04 



340 

Q. 1 354 OK— 02 

-0.417456-03 

0.424986-03 



35 1 

0 • 392626-0 3 

- 0.221258-03 

—0 . 1 3939E-04 


3 

400 

-0. 392626-03 

0. 866286-04 

0.786336-05 



801 

0.6 36 046- 03 

-0.227688-03 

-0. 127648-04 


5 

\ U. 

811 

— 0.29405E-02 

-0.741718-03 

-0.107276-03 


• 

1106 

0.20'5276-0 ! 5 

-0.679586-06 

0.551 896-06 



1156 

0.213258-05 

-0.845286-06 

0.796406-06 


m ~ 

1210 

0.630446 00 

-- 0.136176-04 

- -0.15155E-06 


.1 

1310 

-0.100008 01 

0. 136176-04 

0. 476018 ~C7 



1501 

0.144368-02 

-0.22 359 E— 02 

0.105906-02 


- 

- — —1502 - — 

— 0. 152086-02 

0. 121926-02 

- 0.495656-03 



1 503 

0.60922 8-03 

— C • 1 0 6 38 E-02 

-0.568C6E-03 



1504 

0.194606-03 

-0.860228-03 

-0.181 856-03 


HG0E NUMBER 100 



GRID 

Tl 

T2 

T3 

10 

0.17577E-01 

-0.109038-01 

-0. 2V82CE-02 

151 

Ok 25 3046—01' 

* — 0.501246-02 

~0 • 19295 E-02 

175 

0.109C5E 00 

0.2664 4F 00 

-0.6 1250F-C1 

195 

0.369298-01 

-0.1 L 74 36 00 

-0.469 186-01 

^ -215 

— Q.14549E 00 

0.134976 00 

-0.117596 00 

321 

-0.172628 00 

-0.15636E 00 

0.759048-01 

322 

0.111426 00 

-0.221316 00 

-0.370 6 9 8-02 

331 

- 0.434968-01 

- 0. 59375E-01 

G. 102 346-01 

332 

0.186246-01 

0.624996-01 

—0 .294606-0 l 

333 

0.821778-02 

0.435516-01 

-0. 23803F-01 

340 - 

-0.110478 00 

0.151706 00 

-0.103486 00 

351 

0.224488-01 

0.559196-01 

-0.844 79C-03 

400 

Q.22448E-01 

0.23709E-01 

-0. 253C3E— 02 

| * — 801 

0.265508-01 

— — 0.252066-01 

— 0.2 79 686-02 

811 

0.194656 00 

-0.283278 00 

0.238128-02 

1106 

-0.75842E-C4 

-0.7 7400 8-04 

-0.120116-03 

1156 

0.178238-05 

0.85/238-04 

-0.10/658-03 

1210 

0.100006 01 

0. 150406-02 

* 0.594776-05 

1310 

-0.655786 00 

0. 150498-02 

0.156318-04 

) 150 1 

• 0.930:628-0 L 

0. 53J69E 00 

- 0.13627E 00 

1502 

0.173168 00 

— 0.23993E 00 

0.519226-01 

1503 

-0.2G549E 00 

-0.464908 00 

-0.145046 00 

1504 

- -0.291)518 00 

-0.223868 OG 

-0.522496-01 




Rl R2 R3 

0.&19378-0'5 — 0 .2692 IE— 03' -0.956088-03 

-0. 12317E-04 —0. 350746— 03 -0.99657E-03 

0.107608-02 -0.291998-02 0. 694478-03 «■ 

0. 729038-03 -0.36873E-02 -0.176248-03 

0. 554746-03 -0.325168-02 -0.60149E-03 

0.122998-02 0.24547E-02 - 0.160608-02- 

-Oi. 122438-02 0.297848-02 -0.298608-02 

0 » 149346-03 -0 .2728 1 C -C5 -0.137498-03 


- -0. 80969E-04 0.59637-04 0. 166878-03 - 

-0.939538-04 0. 525 37 -03 -0.2U46E-03 

0.16158E-03 0.148876-02 -0.2703VE-03 

-- 0. 103438-03 0.190928-04 - 0.117786-03 

0 . 10 3438—03 0.19)928-04 0.U778E-0J 

-0..237U36-O4 -0.229128-04 0.10117E-03 

-- 0.330958-03 ; -0.115878-03 0.221198-02 — 

0. 17861E-04 0.539638-04 0.101178-03 

-0.222578-04 ' -0.560758-04 0.10117E-03 

0.115408-05 0.21133E-C7 0.417138 00-—— 

-0.362608-06 0.690U1H-08 -0.613036 00 

-0.557278-03 -0.530748-03 -0.403208-03 

0.31 26 18-0 3 0.947268-03 - -0 .855678-03 

-0. 194208-03 0.240216-03 -0.370358-03 • 

-0.108518-03 0.41330E-03 -0.80116E-03 


. R1 

-0. 701 3 IE— 06 
0.181878-02 
-0.266458 00 
0. 105 328 00 
0.165608 00 
Ok 496338—01 
-0.458988-01 
0.381278-01 
-0.77967E-02 
-0.401438-01 
0. 48 676E-01 
-0.580 138-02 
-0.900138-02 
-0. 1219 78-02 
-0.79 06 18-03 
0.204576-02 
-0.226408-02 
0.456 BOF -04 
-0.119906-03 
-0.121838 00 
-Ok 615568-01 
-0 . 560 15 F-0 1 


R2 

0.5 14626-01 
0.40554E-01 — 
0.17009E 00 
0.626038-01 
0.29 40 58 00 - 
-0.235468 CO 
-0.547C8E-C1 
-0.920238-02 
0.748 73E-C1 
0.105358 00 
-0.612448-01 
-0.147468-02 
-0.147468-02 
0.29739E-02 - 
-0 .3 31646-03 
- 0 . 200208-02 
0.470738-02 - 
0.310348-07 
0.44929E-C8 
-0.664 1 1 E-01 - 
-0.15705E 00 
0.776638-01 


R3 

-0. 16503 E 00 
• — 0 . 226268 00 
0.213076 00 
—O'* 13521 E 00 
— 0. 103078-01 
-0.304 188 00 
-0.239268-01 
- -0.28404 6-01 
0.713756-01 
-0.409808-01 
-0.105868 00 
0.28 18 l'E-01 
0.281818-01 
0. lOfrSlE JO 
-0.431148 00 
0.1068 18 00 
0.106818 00 
-0.613848 CO 
— 0.4C254E 00 
— 0.692916-01 
-0.19 38 2E 00 
-0. 120248 00 










n 





Jsble 1-3: LSI Mode Shapes. (Cent Inued). 


HOPE NUMBER 101 



y 


73 

OKI 11 



10 

0.25234E-01 

0.395636-02 

-0.286 85E-02 

151 

0.47849E-01 

-0.11773 E-02 

0.501446-03 

175 

-0.4B527E— 01 

0.795 736-01 

-0.281346-01 

195 

-0.4 JU 266-01 

0 • 350 09 E— 0 1 

-0.634 13E-01 

215 

-0.510126-02 

0.246 71 E-01 

—0.30 3996-0 1 

321 

0. 351O0E-OI 

— 0.40422E-01 

- -0.300666-01 

322 

-0.119456 00 

0.75-t2C F-01 

-0.1 35366-01 

33 1 

0. 393656-01 

-0. 17959E-01 

0.255606-02 

332 

0.435086-01 

-0.214036-01 

0. 350726—02 

333 

0.4 79 Q36 -01 

-0. 794076-02 

O', a 59236-02 

34 0 

-0.169396 00 

0. 332056-01 

—0. 56755:6— Cl 

35 1 

0.432936-01 

- -0.15299 E-0 1 

0.54956E-03 

400 

0.432936-01 

-0. 628516-02 

-0.161496-02 

801 

. 0. 463426-01 

-0. 328066-02 

0.209596—02 

— ail 

0. 490C2E-01 

0.102416 00 

-0.630346-02 

1106 

0 . 1 18646-0 3 

—0. 11556E-04 

-0. 864 826— C4 

1156 

0.148746-03 

-0.502536-05 

-0.967056-04 

1210 

0.7) 7 656- 01 

— 0. 194276-03 

- 0. 903 8 IE-05 

1310 

-0.248 78 E-02 

0.154276-03 

0 . 29 196E-05 

1501 

0.52492E-0 2 

0.156986 00 

-0.498 12 E-Ol 

1502 

0.1839 16-01 

0.6713 16-0 1 

—0.19074? -01 

1503 

0. 11951E 00 

0. 15004 E 00 

0.288 31 E-01 

1 504 

0.14035F 00 

0.548346-01 

0. 16 05 9 E-01 

MOOb NUMBER 102 



GRID 

T 1 

T2 

T3 

10 

0.188 57 E-02 

0.129566-01 

-0.158196 OO 

151 

0. 137186-01 

0.31664E-02 

0.50480 E-02 

175 

0.33477E 00 

0.949 34E-02 

O.IG960E 00 

19 5 

0.9941 16-03 

0,. 15554 E 00 

-0.479056-01 

*215 

-0.336106 00 

- -0.18299F 00 

-0. 6BU50E-CI 

321 

0.336176 00 

0.193546 00 

-0.63551 E- 01 

322 

0.286116 00 

-0.180906 00 

0.50494 E-01 

— —331 

-0 .2 32906-02 

0.519556-01 

— 0.958196-02 

332 

0.247516-01 

0. 130406-01 

-0.2 66 76 E-01 

333 

-0.243436-01 

O.29607E— 02 

0. 259 7.76- Cl 

340 

-0.659756 00 

■ —-0.138056 00 

-G.6B2Q2E 00 

351 

-0.147976-02 

0. 680076-02 

0.143646-01 

400 

-0.147976-02 

0.580736-02 

-0.2C957E-OI 

- 801 

.0.245366-02 

- -0.671 15 E-02 

0.330596-01 

811 

-0.785 376-02 

0. 56080E-02 

— 0. 925986-02 

1106 

0.365556-04 

• 0.533136-05 

-0.139496-02 

-1156 

U. 28789E-04 

0. 139236-04 

-0.1 42 Oti E-02 

1210 

-0.448836-03 

-0.39951 E-03 

* 0.502796-04 

1310 

-0.519496-03 

-0.399526-03 

0.430466-04 

1501 

0.217136-01 

— 0. 840926-02 

-0. 34284K-CI 

1502 

0.158796-01 

0. 576416-32 

0.257246-01 

150 3 

0.817556-02 

0.226 3 OF -01 

-0. 15711E-01 

1534 

— 0.1769 IE -01 

0.844 69 E-02 

0. 451576-01 


Rl 

-0.51778E- 
0. 10562E- 
- 0.763186- 

-0. 58133E- 
-0 .30 10 l C- 

0. 131526 

0.12458E 
0. 1029&F- 
0. 17658E- 
0 . 15 524 E- 
-0.111466- 

— — 0 . 24893E- 

-0.246036- 

0. 104986- 
0.1O333E- 
0.313506- 
-0. 157656- 

— 0 . 72 1 64 E- 
— 0. 23310E- 

0.49 V 20 6- 

— 0. 22C75C- 
0 . 103036- 
0. 17 0 756- 


- R 2 


03 

02 

01 

01 

01 

00 — 
00 


02 

01 

01 

•01 

02 

•02 

-02 

01 

■03 

03 
•04 

04 
•01 
■01 
■01 
■02 


0 . 4 ? 5 *^E- 0 l 
C- 44 l 0 7SE-01 
0.121686 00 
0.21354E 
0.12702E 00 
-0.300196 00 
-0. 36013E CO 
-0.G2C68 E-03 
0.566976-02" 
-0.39800E-01 
-0.1650 IE 00 
-0. 109376-02 
-0.189 37E-02 
-0.132 746-02 
-0.149516- 02 
0.32 1576-02 
-0. 40320E-02 
-0.2438 36-08 
0.28.U3E-10 
0 .2 34C8E— 01 
0. 477446-01 
-0.2673 1E-C1 
-0.341756-01 


00 H 


Rl 

— G.46810E—03 

— 0.68641 E-03 
0. 47 1 096-01 

-0.507446 00 

— C. 454576 DO 
0.596 l IF 00 

-0.52363F 00 

— 0. 1 59 9 5F -01- 
0 .82405 £—0 l 

- 0 . 78 7 6 BE -01 

— 0.23347E-01 
0.679946-03 
0. 67994E-03 

... 0.29457E-02 
0. 161 69F-01 
—0. 15800 t-0 3 
0.4109! E-03 
0. 45731E— 03 
-0.39 153 E-03 

— -0. 55185C-02 

0.26453E-02 
U. 504626-02 
-0. 102 56E-01 


R2 

0.18066E 01 
0.780586 00 
0.40966E 00 
-0.13324E OO 
-0.19512E 00 
0.210026 00 
0.19330E 00 
-0. 267G8E-Q1 - 
0.1960 76 00 
-0.83906 6-03 
0.140766 00 
-0.3 13 39 E-01 
-0.313 39E -01 
0.22529F-01 
0.530026-02 
0. 108266-02 
0.652556-03 
-0.8929 7E-10 
-0.71706E- 10 
0.14621E-01 
0.20206E-G1 
0 . 1 4 705 F -01 
0 . 1 G 710 E -01 


— - R3 

0 .531656-01 
0.691256-01 
0.5313 IE-01 
■0.20993 E-0 1 
0.60498E— 01 
■0.28932E 00 
0.38486E 00 
0.82524E-02 
0.626256-02 
0. 168446-01 
0.26016E-01 
■0. 783656-02 
0 .783656-02 
■0.3 6 39 3 E-0 1 
0.11637E 00 
•0. 36 3936-01 
0. 363936-01 
0.487 51 £-01 
■0. 154666H32 
0. 1999HE-01 
0.534316-01 
0. 54 130F-01 
0.81227E-01 


R3 

0.15177E 00 
0.417246-01 
-0.921336-03 
-0.748896 00 
0.741986 00 
0. 17185F 00 
-0.103666 00 
O.20196E 00 
0.113786 00 
-0.275216-01 
-0. 703096-01 
0.86919E-03 
0.869 19E-03 
0. 1499 IE- 0 3 
0.15686E-01 
0. 14991E-03 
0.149926-03 
0.286216-03 
-0. 33 122E—0 3 
0.618506-02 
0.629286-02 
-0.647506-02 
0.440876-02 


- 1 






...... ... 






• I 


Table 1-3: 1ST Mode Shapes. (Continued).. 


MODE NUMBER 103 



T1-- 

0.25276E-03 
0. 47 7936—03 
-Q.18095E 00- 
0.33661 E 00 
-0. 164 12 & 00 

- 0.3977 re 00 
-o.'tiSToe qo 
-0.25456F-01 

0. 11419E-01 
0. 1 31 386—9 1 
0.361 50 E-01 
-0. 37472E-03 
-0.37472E-O3 
-0.840096 -02 

- 0.2 6996E— 0 1 
-0. 111066-04 
-0. 161646-04 

- 0.754146-02 
-0. 51 7 94 E- 02 

0.1 2216E-0 1 

- 0.515176-01 
-0.54306E-01 
— 0.9 2467 E-01 1 


MODE NUMBER 104 


GRID 

Tl 

10 

0. 91687E— 03 

- 151 — 

0. 1 09906-Oil — 

175 

— 0.3 4839 E 00 

195 

0.349816 00 

•215 “ 

0. U068E 00-- 

321 

-0 .644766-0 1 

32'2 

0. 19349E-01 

— 33 1 

— - 0.566 606-02 — 

332 

0.2 0790 F-:Ol 

333 

-0. 103096-01 

— 340 ~ 

0. 161146 00 — 

351 

0.22484E--02 

400 

0.22484E-02 

-• 83 1 “ — 

0.106 866-02 

811 

-0.13729E 00 

1106 

-0.236 3BE-0 3 

1156 ~ 

0.22222E-03 

1210 

0.40333F-02 

1310 

-0.300056-02 

—1501 — 

-0.4Q576E 00 — 

1502 

-0.459436 00 

1503 

-0.34552E 00 

-1504 - 

O'. 380 356 00 -- 


T2 

0.174346 00 
-0. 416576-02 
— 0. 157896 00 
0.891666-01 
0.543466-0! 
0.36587E 00 
0.46729E 00 
0.e205QE-02 
— 0, 195246-01 
O.1955U6-01 
-0.399 596-01 
-0.7745 76-02 - 
0. 23363E-01 
—0. 55547E-01 
-0. 257856-01 
-0.71 5666-04 
-0. 82 04 46— 04 
- 0.33 1576-02 
0.33157E-02 
-0.160516 00 
-0.136106 00 
-0.148196 CO 
-0.1 2 50 76 00 


T2 

-0.705686-02 
0.4T029E— 02 
-0.44283F-02 
0.845176-01 
-0. 34668E GO 
-0.911346-01 
0. 777276-01 
■ 0.576096-01 
0.830556-01 
-0. 165346-01 
-0.26615E 00 
0.24661 E-01 
0. 1G962E-0 l 
0.58453E-01 
-0.27082 E-01 
-0.56037E-04 
0. 16O9SF-03 
-0. 366606-02 
-0.366 6 IE-02 
- 0. 570?a£-Ql 
-0.62493E-01 
0. 27384 E 00 
-0. I2U32E 00 


T3 

0.120436-01 
0.267716-02 
-0. 147716-01 
0. 10661 E 00 
-0.110486 00 
-0.34828E 00-- 
0.171276 00 
-0. 959446-02 
0. 29182 E-01 • 

0.399526-01 
0.370916-01 
- 0.619346-02 — 
C. 54077F-C2 
0. 553366-02 
-0.696446-02 — 
—0 . 20 1 G9C— 03 
-0.168396-03 
0.2 6036F— 05 
0.107596-04 
0. 75 1C 16- 01 
0. 306766-01 
-0.114876 00 
—0. 37765E-01 


Rl- 

-0. 46S87E- 
-0.945756- 

- 0.507446 
-0. 199966 
—0.2824 7E 

0. 190406- 
0.26226E 
-0. 76466E- 
0.573016- 
0. 33904 E- 
-0. 279646- 

- 0.58047 E- 
0.580476- 

-0.37843E- 
0.15392E- 
0.21224E- 
-0 .243456- 
0. 18584E- 
-0.98907E- 
-0.213516- 
-0. 274 3 i£- 
0.708536 
-0. 82002E 


0 .687396-03 


T3 

0 .687366-01 
-- 0.381236-02 
-0.286046 00 
0.2 0428 E 00 
0.120886 00 
-0.3 1 2 5 76 00 
-0.197396 00 
---0.87795 E- 02 
0.497756—01 
0.970726-01 

0. 24322E 00 

0 .540536-01 
0. 28056E— Cl 
- 0. 2538 BE 00 
-0 . 73299 C 00 
-0.87042E-02 
-0 .967 8 56-02 
' 0.253296-03 
0 • 53&54E-04 

0.261966 00 

0. 353206-01 
-0.657266 00 
0.403556 00 


R1 


0. 121 146 


0. 175 71 E 
-0. 15054 E 00 


03 

- 0 . 

03 

- 0 . 

00 - 

— 

00 

0 . 

00 

- 0 . 

01 - 

... 0 . 

00 

- 0 . 

-01 

0 . 

•01 

0 . 

•Oil 

- 0 . 

-01 

- 0 . 

-0 2 - 

0 . 

-02 

- 0 . 

•02 

- 0 . 

-01 

4 - -o . 

-02 

- 0 . 

-02 

0 . 

-04 

-- 0 . 

-04 

0 . 

-01 

• - 0 . 

-01 

0 . 

-02 

0 . 

-02 

0 . 

-02 

- 0 . 

-03 

o . 

-01 

0 . 

-01 

- 0 . 

00 

0 

oc 

- 0 . 

00 

-0 

00 

0 . 

00 

0 . 

-01 

- 0 . 

-01 

— 0 . 

-01 

-0 

-01 

-0 

00 

- - 0 . 

00 

0 

-02 

— Q « 

-02 

- -0 

-02 

0 

-0 3 

0 

-01 

o 

-02 

0 

00 

0 


-R2 


234436-01- 
526 00 
776 00 
915666-01 -- 
21E 00 


405246-01 


R2 


198 66 E 00 


00 


00 


125696 00 


0.193926 00 


R3 

0.196476 01 
Q.72872E 00 
— 0.970206 00 
-0.450426 00 
-0.455 13E 00 
0.459796 00 
0.449376 00 
0.12669E 00 
-0.654036-01 
0 .99 359E-01 
-0.490816-01 
-0.272216-01 
-0.272216-01 
0.288726-01 
— 0. 45463E— 0 1 
0.288726-01 
0.288726-01 
-0.481616-02 
—0. 33063E-02 
0.3901 56-02 
-0.3 3601 E-01 
-0.6146 1F-02 
-0-507826-01 


R3 

-0.688356-01 
-0 .87 1346-0 l 
-0. 15698E 00 
-0.21341E 00 
-0.15736E 00 
0.13912E 00 
-0.225916 00 
0.101446 00 
0.796046-01 
-0.729676-03 
— 0.152526 00 
0. 1 19856-01 
0. 119856-01 
0.30146E-01 
0. 653656-01 
0.301466-01 
0. 30146F-01 
-0.264046-02 
-0.248 70F-O2 
0.73I55E-01 
0.60253E-01 
-0. 509766-01 
— 0.47433E-01 


'li 1 - 






a 6 


1? 

6® 


Table 1 - 3 ; LSI Mode. Shapes. XC011t.ln9.ed}. 


MODE NUMBER 105 


•GRID 

— T 1 — 

T2 - 

-T3 

10 

0.296836-02 

0.3762 QE-Ol 

—0.14510E 00 

151 

0.616526-02 

-0.338606-02 

-0. 82192E-02 

-175 — 

0.671146 00- 

— -0.31652 6-01 

0.19 1236-01 

195 

-0.503196 00 

-0.198216 00 

-0. 407006-01 

215 

— 0. 105 33 E 00 

0.224776 00 

-0.432906-01 

-321 — 

0.407B06-01- 

— 0.111216 00 

■— 0.448446 00 

322 

0. 129596-01 

-0.1 6 4626 00 

0.278766 00 

331 

0.46340F-02 

-0.5 2008 E-01 

—0 . 539G6G— Gl 


— — 0. I 50736-01 
0.921476-02 
0.394066-01 
— 0.63968E-04 
— o .63otee-04 
-0.480506-02 
- 0*3 10 31 H- 01 
0 .2 16996-05 
-0.671 976-05 
— -0.940 165 - 03 
0*175916- 02 
-O.OO0C6E-OI 
— -0. 7 54286-01 
0.227316 00 
0.371496 00 


-0.165C«r-01 
-0. 32985E-01 
0.153906 00 
— 0. 14{t79E-0'l 
-0.612566-02 
-0. 165356-01 
■ 0.600 706-02 
-0.10787 E-0 4 
-0. 136036-04 
0.109596-02 
0.1 0959E-02 
0.181366 00 
0.U4U5E 00 
0.8 6 3626 00 
0.299966 00 


—0 .482856-01 
-0. 75 8'0 66—01 
0.672 5 16-01 
-0.612306-01 
-0. 356G3E-C 1 
0.227986-01 
-0.133926-01 
-0 . 735 70G-C3 
-0.717936-03 
0. 101 116-04 
0.123346-04 
-0.16348F 00 
0.405 296-C1 
0.753746 00 
0.447C6E GO 


Rl 

0.123356-03 
-0.346196-03 
-0.284076-01- 
0.117056-01 
-0.303516-01 
-0.284456 00 
-.0.384 576 00 
0. 39591 E-01 
-0. 416926-01 
-0.lt 095 6-02 
-0. 192 326-01 

- 0.170646-02 
G. 170646-02 

— 0. 231 526-02 
0.197336-01 
0. 34103E-03 
-0 . 447 24 E— 03 
0.109296-03 
-0. 133256— G3 
0.322886 00 

- 0.160566 00 
—0.26019 E QO 
-0.152096 00 


R2 — 

0.141586 01 
-0 .468 78 E— 01 
O. 170C26 00- 
-0.102446-01 
-0.401956-01 
0.263376 00 
0.225326 00 
0.209 72E-C1 
-0.406656-01 
0.549406-01 
-0.225966-01 
0.224216-01 
0.224216-01 
0. 805416-02 
0.96B 556-03 
0. 722 74E-C4 
0.221766-03 
-0.380486-1 C 
-0.208746- 10 
0.74 1 27 E-01 
0.9 1705E-01 
-0.51245E-01 
-0.137516 00 


— R3 — 

0.366236 00 
0.265546-01 
-0.123326 00 
-0.171026-01 
0.110856 00 
0.241 316-01 
-0.47721)6-06 
- 0.108266 00 
-0.301736-01 
-0.231026-01 
0.789466-01 
-0.765BCE-02 
-0.765806-02 
-0. 132846-01 
-0.239046-01 
-0.132846-01 
-0. 132646-01 
0.62521 E-03 
0. U7 HE-02 
-0.977636-02 
-0.218466-01 
0.137166 00 
0.295556 00 


MODE NUMBER 106 


GRID 

T1 

T2 

T3 

Rl 

R2 

R3 


10 

0.16200E— 01 

-0.260246 00 

-0.3 82 75 E-01 

-0.70103E-03 

0.36527E 00 

-0.2541 IE 

01 

- 151 

— -0.354876-01 

.--0.108666-01 

0.11 126E-01 

0.10637F-02 

- -0.12367E 00 - 

0.47871E 

00 

175 

-0.772366 00 

-0.446266 00 

-0.14834E 00 

0. 312CBC 00 

0.247846 00 

0.4543 IE 

00 

195 

-0.2631 7E 00 

0. 32536E 00 

— 0 . 384 73 E 00 

-0.212536 00 

0.39 5 2 86 00 

-0.2655BE 

00 

-215 

0.598536 00 

— 0.485476-01 

.... 0.139546 GO 

-0. 100656 00 

_.;-0.38062E-01 - 

-0.22798 E 

00 - - - - 

321 

0.238506 00 

0.271716 GO 

-0 . 362256 00 

-0.61 369 E 00 

-0.792786-03 

0.287156 

00 

322 

-0.23 061 E 00 

0.72603 E 00 

-0.411046 00 

0.43774E 00 

— 0.2855XE GO 

0.642376- 

*01 

*» ^ * 

__rv 5{1QQ! c.ni 


n 4 1 fiftnr-nii, 

oft/, vi p _nt 

— 11 ,93665 F-02 

0. 132 14E 

00 - 

— -■ ■ ■ 3>l —— 

332 

* if ii W i t U 1 

0.250356-01 

— — “U* Cj l £OC*Ul ' 

-0.1 255 IE 00 

0.112676 00 

V • 7U t C L t U1 

e. 18390E — 01 

-0.123136 00 

-0. 10906F 

00 

333 

0.2 75026-01 

-0.470646-01 

0.112806 00 

0.944 50 E-0 1 

-0.785526 00 

0.1I8B7E 

00 


_n no 

n 7 ft 4 1 1ft F PO 

. - 0. 657E5F-01 

-0.141206 00 

-0.5 L737E-01 

0.462526 

00 - 



351 

0.743046-02 

- — v « l onv/uc i»u 

- 0 . 10106 E 00 

0.510316-01 

M t 4 I « i, Wi. W V 

0.3550HE— 03 

—0. 242466—01 

-0.446406- 

*01 

400 

0.743046-02 

-0. 500406-01 

0.2331 76-01 

0.355086-03 

-0.242466-01 

—0 .446406— 0 l 

801 

— -0.6 2-t 17 E-01 

-0.32540E 00 

0.873546-01 

-0.22396E-01 

— 0.41098E— 01 - 

-0.204? 36 

00 - • 

01 1 1 

0. 56 1 956 0 0 

0. 10493E 00 

-0.138936 00 

0.179916 00 

—0. 10078E-01 

-0.41406E 

00 

1106 

—0.878 9 76- 04 

-0.218586-03 

-0.28305E-02 

0.719146-02 

-0.289786-02 

-0 .204236 

00 

1156 

— 0.364266-05 

-0.24^376-03 

-0.265836-02 

-0.820986-02 

-0. 12167E-03 

-0.20423E 

00 — - 

1210 

-0.135996-01 

0. 21 0266-01 

‘ 0. 32 0096— 04 

0.3400? E-0 3 

-0.331 64 E-09 

0.90482E-02 

1310 

0.275166-01 

0.2 1 626 E-0 1 

0.5 J267E-C4 

—0. 57743E-03 

-0. 147626-09 

0. 1D335E' 

-01 

1501 

— 4-0.5°359E 00 

— 0.5375 OE 00 

— 0.123U9E 00 

0.15741E 00 

0.15288E 00 

0.14345E 

00 — — — 

1502 

-0 .5 74936 00 

-0.2439 16 00 

-0. 793376-01 

-0.574906-01 

0.160346 00 

0.162776 

00 

1503 

0.190756 00 

0. 269 60 E 00 

-0.224386 00 

0.12904E 00 

-0.268356-01 

0. 117296 

00 

— — 1504 

— 0.229646 CO 

-0. 3321 46 00 

0 . 1 4682 £ 00 

-0.77 08 5 E-01 

-0.16634 E-01 

0.127756 

00 - 



4 


ir id po 


location 


1106 j 

tip of high gain antennas 

1156 { 


1210 ) 

tip of solar arrays 

1310 f 

- 

1501 


1502 

reaction wheels 

1503 


1 504 



These gridpoints are located schematically In Figures 1-1 and 1-2. 


The coupled modal damping matrix (BHH) generated by NASTRAN and written on 
the restart tape for use by the postprocessor is listed in Table 1-4. This 
matrix contains joint damping only. The postprocessor adds the desired 
modal viscous damping to the diagonal terms of the matrix to represent the 
additional effects of material damping. 
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Table 1-4: Coupled Modal Damping Matrix 


n 


NASTRAN MODAL DAMPING MATRIX IBHHJ, SCALED BY THE FACTORS 0.17516 03 AND 
-MODE VALUES (newton/meter/ second) 


C. 100CE 01 


0.321776-14 
0.10283E-03 
0 .71 GATE 01 
0.60363F-06 
-0.7457BF-01 
0.249456 00 
0.3941 3E 00 
-0.725296 00 
0. 534756—01 
-0 . 383? 7F 00 
-0.407706-01 
0. 72573E-02 
-0.1476 76 01 
0.13C64E 00 


0.10938E-14 
-0. I 1250F-G3 • 

0.235746 00 - 

-0.190466-04 
0.207 156-01 — 
0.119226-01 
-0.19I44E 01 
•0.306106 00 — 
0.120706-01 
-0.129006 02 
-0.20802E-01 
' 0.1 1466F-01 
-0.760806-02 
0.43 8446 00- 


0.1 190 76-13 
■0.21 780E-01 
C.93925E-01 
0.919126-02 
0. 1.6C7CE-06 
0.383526 00 
0.731906 00 
0.441466 01 
0. 752196-01 
0.262696 01 
■0. 13 193E 00 
0.503536 01 
0.47 1546-02 


-0.H4416F-G6 
0.615916-03- 
0. 786356 00 
-0.416706-03 
0.163766 00 
0.132916-04 
0. IP 81 56 01 
- 0.40 7586—03- 
-0.13186F 00 
-0.241826 01 
0.420116-02 - 
0.293246 02 
C. 33 7866 — 01 


-0. 13C38E-07 
0.160256-03 
-0.306626-06 
-0.685936-02 
0.9369 IF 00 
-0.220316 00 
-0.910996-01 
-O. 1425 OE—O 1 - 
0. 378446-01 
0. 25508 E 02 
0.742516-01 
0.196666 02 
0.227466-01 


0.234426-15 • 

—0.281966-05 - 
-0.822356-01 
-0.11672E-05 
— 0.345826 00 -• 
0. 1822 7F 00 
-0.207256-02 • 

0. 26986 E 01 - 

0.485836 01 
-0.222636 00 
— -0. 7751 7F— 03 - 
-0.10438E 00 ■ 

-0.103436 00 - 

0.782006-03 -• 


0.42217E- 15 
0.20913F-03 
0.24556 E 01 
0.997376-02 
0.384516 CO 
0.297146-02 
•0. 571366-02 
•0.974146 00 
0.437766 00 
0.10027E 01 
0.194 08 6- 02 
0.202246 00 
0.211966-02 
0.281616-03 


-0.506906-15 
■ 0.687256-03 
-0.19437E-01 
0. 12 1356—02 

- 0. 15C75E-C6 
0 . 1 52 706-01 
0.263456-02 

-0.279656 00 
-0.115586 01 
-0.514846 OC 

— Oi.915406-03 
-0.799116 01 

0.183586-03 


0.302376-06 
-0.736396-04 
0.153516 00 
-0.2343 16-01 
0. 775076-CL 
0.406956-06 
0.138566 01 
-0.288006-02 
0.420336 00 
-0.873286 Gl 
-0.151906-02- 
0.674046 01 
0. 163606-02 


0. 172616-06 
0.765256-03 
0. 149776-07 
-0.23T69E 00 
-0.43190E 01 
0. 474856-02 
-0.171986-02 
-0.3555/6 01 
0.146516 01 
-0. 77563E 00 
-G. 705C8C-O3 
-0.100676 02 
-0. 12 7 7 BF- 02 


-0.241126-07 
-0.8171 46-03 
-0.139126 00 
— G.31666E 00 
0.129046 02 
0.238676 00 
-0.944226 00 
-0.1 0469 6-01 
e.23ai9E CO 
-0.1C869E 01 
- 0.711 57E-0 l 
0.295536 00 
C. 289006 00 


0.41502E-07 
— C.35043E 00 
0.200646-01 
0.10433F 00 
C.31356E 00 
— C. 120966-02 
-0.866 136 00 
0.6328/6-01 
0.156176-01 
-0.399996-01 
C.22092E 00 
-0.176236 00 
—0. 93816E— 03 


0.23864E 01 
-0. 3088 6E-06 
-0.212846-01 
0. 104176-01 
-0.601786 00 
-0.2 788 7E 00 
-0.772766 00 
-0.672076 00 
-0.40087E 00 
0.234646 01 
0.440606 00 
-0. 700536 00 
0. 376/46— 01 


0.70229E-04 
-C. 215166-07 
-0. 386 646—01 
-0. 939186-02 
0.966576-03 
-0. 10880E-01 
0.370066-01 
-0.604636 00- 
-0. 2 72 t I E 00 
-0.7 l 28 3 E-01 
-0. 483256-01 
0.16 22 IE 00 
0. 187036-02 


0. 702 29 F— 04 
•0. 72048E— 01 
-0.5444 IF 00 
0.763566-02 
0. 103C7E— 01 
-0.125826-04 
-0.70C63E 01 
0.308616 00 
0.382966 00 
0.109316 00 
-0. 557096-02 
0.11843E 00 
0.150066 01 


0.18 6296 01 
-0.429146-01 
0.15611 E-Oi 
0.473296 01 
0. 877516—03 
-0.46/33 E— 06 
0.322156 00 
-0.67145E 00 
0.14C1 46-01 
-0.263676-01 
-0.634836 01 
0.884706-01 
0. 40201 E-01 


9 -0.564696-14 -0.757106-14 0.575756-14 0.161426-08 0.790456-07 O.0U2&86-O7 0.102836-03 -0.28196E-05 

0.I7024F 01 —0.162496-05 0.219766-06 .-0.591976-03 - 0. 10286F-04 - -0. 1378 IE-04 -0. 481 636-05 - — 0.119846-0? 

-0.128466-02 0 . 71004F-04 0.42167F-02 -0.62782E-02 0.151546-04 0.123436-02 -0. 194376-01 -0.24957F-0* 

0.385196-07 0.51884E-02 -0.224226-03 0.5002 IE-04 -0.174566 00 0.146146 00 0.481456 01 -0.241886-02 

-0.220146 00 -0.1 69? IE 00 0.175466-04 -0.437496-02 -0.181476-03 -0.41092E-02 -0 . 13 107E-0 1 - - 0.592696-01 

-0. 343346-02 -0.276506-01 -0.2t>3256-0 1 0.16701C-04 -0.65804E-01 0.486646-01 0.22879E-02 0. 12940F-04 

-0.461926 01 -0.856446-01 0.501426-01 0.278546-01 -0.13163E 00 -0.92086E-02 -0.642846 00 0.4I264E-02 

0-.39303E-O3 0.103796 00— 0.753776-02 0.323796-03 — 0. 154426 00 -0.188096 00 --C. 318346 00 0.799656-01 

0.830306-01 — 0.53042E 01 -0.310586 01 -0.426196 01 0. 952536-01 -C. 106946-01 0.847516-02 -0.16196E-01 

— 0. 1 359 6E-0 1 0.33&34E 00 0.40588E 00 -0.118526-02 0. 133626-01 0.251056-01 0.35177E-01 -0.301206-03 

0.48457E-03 — 0.912586-02 -0.154 3 76-01 - -0. 22 1 376- 02 — 0. 13152F-01 — 0.289186-03 0.84224E-01 — 0.568686-01 

-0.662956 01 0.14077F 01 0.26002E-01 -0.466266-02 -0.401636-02 0.55753E-02 -0.59522E-01 -0.Z2050E-G1 

0.371276-01 — 0.26930E 00 0.11560E 01 -0.215896 00 -0.200506-01 -0.22101G-02 0.115746-01 0.23096E-01 

-O. 134086-02 0.238566-01—— — — 
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Table 1-4:. Coupled Modal Damping Matrix (Continued) 

NASTRAN modal DAMPING MATRIX (8HH,J, SCALED BY THE FACTORS 0. 175 IE 03 and O.IOOOE 01 


VALUES 


0.747966-15 
-0.162496-05- 
0.166226-02 
O.43733E-08 
0. 123 1 AE 01 - 
0.291066-01 
0.4947 It -01 
-0.16475E 00- 
0.S365BF 00 
-0.17567E 00 
-0.15496E-02 
0. 143G6E 01 
0.406676-01 
—0.243936-01 - 

-0.221 37F-14 

- 0.21976E-Q6 
0.2705SE 00 
0.1 12356-07 

— 0.33251E 01 

o.60 3 ier-oi 

-0.65 1966-01 

- 0. 57292E-01 
-0.582006 00 

0.130156 00 
— 0. 1 13OGE-02 
-0.125806 00 
-0.3C156T CO 
• 0.370596-01 

0.369726-13 

- 0.59 19TF-03 
-0.79387E-02 

0.25165F-C7 
0.133646 00 
-0.32106F-01 
-0.35374E 01 
-0.218366-02 
-0. 195716-01 
0.24036E-02 
— 0. 151156-03 
0.178046 01 
0 .096 l BE— 01 
-0*133626-01 


-0.362426-14 
0.167766 01 
-0.7'H9C46-C2 
0.24741E 00 
0. 564836 01 
— 0.16703E 00 
-0.21 OBOE 00 

- 0.369156 01 - 
-0.357516 01 

0. 704G2E 00 
.0.9763 LE-0 1 • 
0.654876 01 
-0.423486 00 
— 0.4 2096 E 00 - 

-0.29299E-1 3 
-0.493466-05 • 

-0. 17772 E— 01 
-0.131 56F- 01 

- 0.226A6E 00 
0. 2 369 5E-01 
0-66 660 E- 01 
0.7002 76-01 

-0.12296F 00 
0.1248 IE 01 
~0. 1045 36-01 
-0.206396 00 
0. 516006-01 
■ -0.752336—01 

0.42278E-13 
-0. 70547E-05 
0. 246206-02 
-0.33766 E-02 
0.24 778E-01 
—0.752996-01 
-0.451 846— 01 

- 0.52090 E-02 
0. 14531 E 01 

-0.11878E 00 

- -0.2179 76-02 
-0.40001E 00 
-0.19594E 01 

— 0.137236 00- 


0.552E3E-15 
-0.49346E-05 
C. 74 1 G2F-01 
—O'. 328 56E— 03 
O.3572T6-05 • 
0. 4026 IE— 0 1 
-0.54 755 E 00 
- 0. 71 6676-01 - 
0.428C96 Cl 
0.37729E 01 
—0.21 7C4E-01 
0. 1 52 22 F 00 
-0. 649C9E-G 1 


0 . 2607 36-14 
0.16934E 01 
-0 .656256-01 
0. 5554 7F-0 1 
-- 0.28466E-G6 
0.77 56 4E 00 
-0.3601 76- Cl 
0.10097E 01 
0.5 806 9E OC 
-0.421046 00 
• — C. 145U9G-01 
0.266186 00 
0.590096-01 


-0. 50951 E-13 
Q. 3661 5E-05 
— 0.4 25 456- C 3 
-0.607596-03 
0. 16389E-03 
-0.124346 00 
C. 12 5036- 01 
-0. 128756-01 
0.U1984E 00 
-C.12775E GC 
0.50377E-02 
-0.393416-02 
0 . 102 36E 02 


-C. 16828E-06 
-0.705476-05 
0.8 375 IK-02 
-0. 399421-03 
-0.789526-02 
0.25946F— 05 
-0.5810 356-01 
-0.461366-02- 
0.4923CE Cl 
0.94H9E-02 
-0.3 70246-01 
-0.147636-01 
-0.35367E 00 


-0.254436-07 
0. 366156-05 
0.517196 00 
0. 53495E— 03 
0.67331c 00 
0.2251 4E-04 
0.19117E 00 
0.910466-03 
0.275506-01 
-0.69018E-03 
0.460676-02 
0. 10266E 01 
0.223946-01 


0.44600E-03 
0.404276 01 
-0. 209646-01 
-0.509766-05 
-0.318776-01 
0.12668F-03 
0.577736-02 
■ -0.89 5936-04 
0. 113976 01 
—0. 646231—02 
- 0.405746-03 
-0.236576-Gl 
-0.21438E 01 


0.237896-03 
0.24795E-03 
0.341586-05 
0. 482G7E 01 
0.26995E-02 
0.1038 IE CO 
0.215216-01 
-0.123476 01 
-0.40420E 00 
-0.742976-02 
0.557 306-02 
0.336386-01 
-0. 18037E-0 1 


0.265756-06 
-0. 24075F-04 
-0.33582E-06 
0. 759396-01 
0. 6S&54E— 01 
0.10074E-01 
-0.2021 IE-03 
0 .743406 00 
-0.439386 00 
0. 10825E 01 
0.100306-01 
0.835806 00 
0.2969 86-02 


-0.522876-08 
0.282346-05 
0. 143076-03 
0.288546-01 
-0. 543506-02 
-0.2522 IE OC 
-0.164656-01 
— 0. 44306E— 01 
-0. 19 5516-01 
-0. 35549E— 0 l 
--0.41664E— 02 
-0.317376-01 
0. 58596E 00 


C.22816E-06 
0. 1 02706-02 ■ 
-0.3588 8 E-02 
-0. 57841 E-01 
-0.355766-02 
0.4697 36-01 
-C.78532E-C2 
-0.55 13 IE 01 
C. 559636-01 
0.263246 00 
-C.39789E-01 
-0.321026-02 
0.614106-02 


0. 10604E—C7 
0.33536E-02 
-0.68158E 00 
0 .486966 01 
- 0.44945E 00 
— 0.55646E-02 
-C. 74 080 E-01 
0.79043E-01 
-0.90711E-01 
-0. 10655F 00 
0. 104306-03 
0.23892E-01 
0.11572E GO 


0. 64554E-06 
— 0.36922F— 03 
C.3045B6-01 
—0.53 l 65E-0 l 
-0.934376-02 
0.133896 00 
-0.13721E-02 
- 0. 65819E— 01 
0.42725E-02 
-0.5309 l E-02 
—0. 17197E— 04 
0. 1599 1 E-0 1 
-C. 763436-03 


■03 

0. 

05- 

- 0. 

00 

-0. 

00 

0. 

00 

0. 

■02 

0. 

•01 

-0. 

GO- 

— 0. 

■01 

0. 

00 

-0. 

00 

— — 0. 

00 

-0. 

■01 

0. 

■01 

0. 

-06 

— 0. 

-01 

-0. 

GO 

-0. 

-01- 

— 0. 

00 

-0. 

-01 

-0. 

00 

0. 

00 

-0. 

00 

0. 

01 

— 0. 

-01 

0. 

-02 

-0. 

-03 

-0. 

-04 

0* 

-02 

-0. 

01 

-0. 

-01 

0. 

-01 

0. 

-01 

0. 

-01 

— 0. 

-02 

0. 

-01 

-0. 

-01 

— 0. 

-01 

-0, 

-01 

0. 
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Table l-li: Coupled Modal Damping Matrix (Continued) 

NASTR4N MODAL DAMPING MATRIX SCALED BY THE FACTORS 0.17516 03 AND 0. 10C06 01 


VALDES 


-0.104746-13 
- 0. 102(166-0* 
-0.1*0*36-02 
0.226*26-07 

- 0.737066-01 
-0 .3221 56 00 

— 0. L 0 75 76-0 1 

- 0.126566-01 — 
0. 831636-01 
0.117106 00 

• 0.131566-02 
0. 83 0636-01 
-0.673566 00 

- 0 . 265*75 00 - 

0.622966-1* 
-0.13781 E-0* 
-0. *155 76 0 0 
-0 .231936-05 
—0.538216 00 • 
0.8*5136 01 
- 0 . 111*66 00 
■ -0.9*90 76 01 
-C .53 3596 01 
- 0 . *13126 00 
— 0. *9 9 7 HE- 02 - 
0.120e7E 00 
0. *2 122E-01 
- -0.553396-01 

-0.66890E-13 
--0.4B168E-05 - 
-0.232306-07 
0 .992726- 1 0 
— — 0 • 3*0*26—0* - 

- 0. *3 78 7F-0* 
0.2*9746-02 

- 0.3177*6-05 - 
0. 1978*6-05 
0.372626-0* 

- 0.42 1 786 -06 - 
-0.48*956-05 
-0.218736-03 

— 0. 722566-0* - 


0. 13090F- 12 
0.2*7956-03 
-0.276736-01 
-0.2 86* OE 00 
■0.266936 00 
0.527826 01 
0.7*1536-02 
0.418876-01 
-0.46*286 00 
■0. 53742E 00 
-0.193826 00 
•0.681286 00 
0.115036 02 
0.467326 01 

0. 135*76-1* 
0.102706-02 
0.129166 02 
-0. 136006-01 
0.605786 00 
0.21250E 00 
-0.? 3 6596-01 
-0.11 81 9t 0! 
-0.491656 00 
0.306556 01 
0.526106-02 
0.253576 00 
0.65 034E -01 
-0.500C5F 00 

0.232?«-?-16 
-0.11276E— 05 
0.461 28 E-06 
-0.333256-0* 
-0.163736-03 
0.8*9856-03 
0. **2596-0* 
-0.U809E-03 
-0.25086E-0* 
-0. l*9*9E— 03 
-0.5*501 E-0* 
0.28071F-C5 
0.376*76-02 
-0.127016-02 


-C.3457CE— 13 
-0.2*0756-0* 
-0.305*16 01 
-0.115136-02 
-0. 12019E— 03 - 
0.46036E-CI 
0.260786-01 
-0.17*856-01 - 
0.4*15*6 00 
-0.238256 01 
0.49 7056- 01 
-0.287396-01 
0.21563E 01 


-0.1 *2206-13 
0.335366-02 
-0.2158*6 00 
C.*3**8E-02 
0.83 8 516-06 
C.V495CE 00 
-0.192356 00 
0.139396 00 
0.12556E 01 
-0.151716 01 
-0. 157116-02 
-0. *08006 02 
0.5*697E-02 


0. 1280 2E— 16 
-0. *57606-06 
-0.*392 l E-03 
— 0. 78939E-07 
0.107*86 06 
-0.320236 01 
C. 151546-C* 
-0.5101 86-05 
0.920526-05 
-0.7*80*6-03 
- 0.1*0716-0* 
-0.426536-0* 
— 0.38859E-02 


0.20385E-07 
0.28234E-05 
-0.3**396 00 
-0.3*80 76—03 
-0.8 37 6 76 -02 
-0. 767*86-0* 
-0.480906-0 1 
0. 1/9236-02 
0.51*816 00 
0.106556 00 
0. 720606-01 
-0. 83 70 76-01 
0.8*2176 01 


0.521566-06 
•0 . 3 6 9 2 26 - 03 
0.15*816 01 
-0.207336-01 
0.13 1606 01 
0.239716-0* 
0.168936 02 
0.478016-02 
-0. *2 26 06 00 
-0-4**166 02 
-0.362746-92 
0. 3*2061 02 
0.2581 86-01 


0.106776-10 
-0.453086-0* 
-0-325976-0* 
-0.9389*6-07 
-C.307C7F 00 
0.10301E 06 
-0.657536-05 
0.676826-06 
0.793556-05 
0.220216-05 
-0.20360E-0* • 
0. 5231 2E-06 
0.303596-02 


0. BH *986-08 

- 0. *61296 01 
-0.10*326-03 

0.52936E OC 
0.5*0636-01 
0. 159826 00 
0.99636 6-03 

- 0. L2758E OC 
-0.102366 00 

0.91171 E— 02 
-0. 27*506-01 
0. 108326 00 
0.365586 OO 


0.680 30E-06 
0. 391896-02 
-0.357616-06 
0.23*396 OC 
-0.227796 02 
0.372666 00 
-0. 106306-01 
0.651*36 01 
-0.117736 01 
-0.40*326 01 
0.6*3036-03 
-0. 5100*6 02 
0. 14094F-0 t 


-O.*9**0E— 1 1 
0.329766-0* 
0.105086 06 
0. 106 706-0* 
0. 119026-05 
0.160*56-02 
0.233896-0* 
0. 239*06-0 5 
-0.19603E-0* 
0. 27*6 IE-05 
-0.72*536-05 
-0.6822*6-06 
-0. 14829E-03 


-0.271606-06 
0.391896-02 
0.90*9*6-02 
-0.7*3376-01 
-0.36 201 6-0 2 
0.36907E-01 
0.2 1673E- 01 
— 0.6 1955 E GO 
-0.83522E-03 
-0.335956 00 
0.33*516-01 
0.225816-01 
0.657536-02 


-0.12*726-07 
0.922216 01 
-0.86219E 00 
-0.55170E-01 
0.17C68E 01 
-0,995796-01 
-0.69489E 01 
-0.9 75*56-01 
0.261626-01 
-0.258*86 00 
0.122096 01 
-0.626136 00 
0.103956 00 


-0. *13256-09 
13 .* 72266-06 
0.201066 00 
-0. 36120E-06 
C. 189326-06 
-0.837306-0* 
0.36662E-05 
-0.159116-0* 
-0.2*0836-05 
-0.983566-0* 
C. 108126-0* 
-0.25 393 E-0 5 
0.29900E-05 


0.160256-03 
0.32976E-0* 
0.8772 7E OO 
0. 6< *09E— PI 
0.120996 CO 
0.815376-02 
C. 565116-02 
0.29*836-01 
0. 57502E-01 
-0.19077E 00 
0.720306-01 - 
0. 19016E 01 
-0.737626 00 


-0. 81714E-03 
0.4722 56-06 
-0. 13973E 00 
0.101666-01 
0.276936-01 - 
-0.65*926 00 
0.286J86 00 
0.939696 00 
-0.490606 00 
-0.465066 00 
-0.319856-01 
0.270*06 00 
-0. 9*8696-01 


-0.308866-06 
O.7025S6 05 
0.25*956-03 
0.609316-05 
0.14400E— 0* 
-0.273816 Ql 
0. 109926-03 
0.2665 IE-05 
0.17611E-0* 
-0.5*32*6-0* 
0.262696-06 
0.5*5 186-03 
-0. 1909 3 E— 03 


0.765256-03 
-0.430*76-02 
— C.20602F— 0 1 
0.401116-01 
0.94512E-01 
-0.6*6266-0* 
-0.40C66F— 02 
- 0. 99 05 36-0 l- 
-0. 585016-02 
0.63 157F— 02 
--0. *028 16-0 l 
0.210**6 00 
-0.62 7*IE 00 


-0.350*36 00 

- 0.83 1 10 E-0 1 
0.412626-01 

-0.536736 01 

- 0.264R3E— 01 - 
— C.28736E— 0* 

0.2226 2 E 01 
0.70176E 00 
0.199726-01 
-0.181456 00 

- 0.7L2S3F 01 
0. 519266-01 
0.293926 01 


-0.21516E-07 

- 0. 12C85E-C4 
0.906776-05 

-0. 8596 8E-07 
-0.175826-02 
0.629146 05 
— 0.679 16E- 06 

- 0.20273E— 05 
-0.31163E— 05 

0.193976-05 

- 0.143586-06 
0.75818F-0* 

-0.159326-03 
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... Table 1-4: Coupled Modal Damping MatHx (Continued) 

NASTRAN MODAL DAMPING MATRIX ICHH) , SCALED 0Y THE FACTORS 0.175 IE 03 AND 0. ICCOE 01 


VALUES 


-0.128136-11 
-0. H984F-02 - 
0.221 72 E 01 
0.68531E-05 
-Q.94125E 02 - 
0.86344E 01 
0.14B55? 01 
0.77 704 E 01— 
0.869 l 56-01 > 

-0.1870 IE 02 • 

-0.18416F 00 
-0.44595E-01 ■ 

-0.29757E 03 ■ 

0.20414E 02 — 


■0.1447 36— IP 
0.1 1040F-02 
0.1513 IE 01 
0.134046 00 
0.55575E 01 
0 * 1 508 3 E 00 
0.2 2 75 IE 02 
0.576346 01 
■0.6765 7E 00 
■0.356806 03 
0. 62035 E 01 
0. 52 1 54E-01 
0.103 35 E 01 
0.996026 02 


0 .15 78 3E-12 
-0. 12846E-02 
0.21246E 02 
0.166246-05 
-0. 100405 01 
0.34 26 OF 00 
0.1 2 556 E 01 
-0.1568.3E 01 
0.3587 IE-01 
-0. 106 0 IE 01 
*0.1 424 2F 00- 
0.1 84576-03 
•0.449996 01 
O.15075E 01 


-0.54 1386- 
0 . 166226 - 
-0. 35646E- 
0 .169116- 
0 . 1 09248 
0. 3104 9E- 
- 0 .559276 
-0. 81 5 766 
0.6735 56- 
-0.3 791 BE 
-0. 67416E- 
-0 .42984 E- 
-0. 10206E- 
0.16477F 


0.312516-13 
0.7 IO04F-0h 
- 0.35646E-01 
*0.591026-05 
-0.1 1926E 00 
0. 12659E 02 
-0.99 1566-01 
-0.1824 76 02 
-0.487546-01 
-0.9B723E 00 
-0. 1105CE— 01 
0.46B00E— 02 
••0.2 6946 E 00 
~Q.8O20iE-O2 


-0. 313346-12 
• -0. 78984E-02 
0.22807E 02 

-0. 322 72E-01 
0.22 1 16E 00 
0.27914E 00 

-0.20fl8F oc 

-0.33 46 BE 01 
0.609326-02 
0.49822? 01 
- 0.70859E— 02 
0.8791 7E-02 
0.131646-01 
—0.236546 OO 


0.123 10E— 1 1 
0.19212F 00 
-0.13720F 0? 
-0.928936 01 
-0. U726E 00 
-0.10327E 06 
-0.906BIE 01 
0 . 766556 02 
-0.538556 00 
0.61206E 02 
0.21378E 02 
-0.28361 F 02 
-Q .118836 00 


0.15S58E-C5 
-0.900466-02 
0.112I5E 03 
-0.13 70 3E 00 
-0. 107T6E 06 
-0.30485E 01 
0.26J25E 02 
0.871006-01 
0.45937E 00 
-0.46 76 3E 01 
■0. 39117E 01- 
0.49 37 76 01 
0.66768E 01 


C.79786E-12 
0.270596 00 
-0.224566 00 
0. 50426E-01 
-0.33 4866-05 
-0.221746 01 
0.215CC6 01 
0. 132 06E 02 
0.3 493 2F 00 
0.776426 01 
- 0 « 42 1 8 66 00 
0.172876 02 
-0.8412 86-03 


0.29359E-1 3 
-0.17 7726-01 
-0.293CSE 00 
0. 144846-01 
C.24655E-C6 
-0.68409E 00 
-0.205746 00 
0.91 1486—01 
-0.135HE-01 
-0. 2B069F 01 
-0.26654E— 01 
■0. 71.3786 02 
0.290656-03 


0. 12404 E— 05 
- 0.246206—02 ■ 
0.22C59F 01 
-0.6760 36-01 
- 0 . 1 3 0 4 46 00 
-0.24527E-04 
0.2 70 346 02 
0.24 212F-C2 
0. 891236-02 
-0.790456 02 
— 0.54580E— 02 
0.63610F 02 
-0.83572E-01 


-0.885936-06 
— 0.43047F-02 
-0. 109826-01 
0.113776 00 
-0.461716 01 
0. 51462E 02 
0.750B6E 00 
0.364016 02 
0. 530G1F 01 
-0.4206 IE 02 
-0. 156946 02 
-0.3530 5E 0 1 
-0. 50762E 01 


-C.24726E-05 
-0.79387E-02 
0.184856 01 
0. 120246-02 
-0.3 0376 E 01 
-0-573666-04 
0.47635E 01 
0.108226-02 
-0.30 16 3E 00 
-0.46558E 01 
0. 157086—01 ■ 
0.8S596E C2 
0.60 79 8 E— 01 


0.121036-05 
-0. 276736-01 
0.2883 36-Cfc 
0. 378486—02 
-0.400696 02 
0.46763E 00 
-0.22333F-01 
0.376906 01 
0.622736 00 
-0.460576 01 
0. 161756-01 
-0.88622E 02 
-0.22676E— 01 


0. 117006-04 
0.831106-01 
0.10540E 06 
0.183426 01 
-0.4240 IE 01 
-0.3 5690E 01 
— 0.82061E 01 
— 0.3 7290E 00 
0.134456 02 
0 .228446 02 
-0.16 03 IF 02 
0.13034E 02 
0.72 88 IE 02 


-0.72 04 BE— 01 
-0.120856-04 
-0.258526 00 
-0. 91 342E-01 
0.64995E 01 
0. 63 06 5 E 05 
0.2074 IE 01 
0.116026 02- 
-0.213986 02 
-0.47074E 02 
-0.293666 '01 
-0.92792E 02 
-0.346266 01 


—0.429146—01 

- 0.70599F 05 
0.509366 02 

-0.69180E 00 
-0.192786-01 
0.274476 01 
-0.246f.6F 01 
— 0.7091 IE 01 
0.196546 02 
-0. 15922c 01 

- 0. 70858 F 00 
0.14657E 03 

-0.69336E 03 


-0.1 1406E-06 
-0.1404 36-02 
-0.283156-06 
-0. 1438 3E-03 
0.4I031E 01 
-0.73190E 00 
-0.26 53 9E 00 
-0.146916-01 
-0. 907676-02 
0.764906 02 
0.24 1496 00 
0.516786 02 
0.8001 36-02 


-0.109336-05 
-0.415576 00 
0.239716 01 
0.176056-01 

- 0.386626 02 
0.766496 00 

-0.245556 01 
-0.040576-02 
0.84 9086 00 
-0.327176 01 

- 0.172496 GO 
0.902736 00 
0.224226 01 


0.710476 01 
-0.232306-07 
— 0. 3741 IE— 01 
0.134816-04 
-0.1B430E 01- 
0.1 2 09 IE 01 
-0.23033E 01 
-0.186056 01 
-0.11007E 01 
0.710776 01 
— 0. 111606-01 - 
-0.21 8416 01 
-0. 16473E- 01 


-0.922856-01 
0.22172E 01 
-0. 14C42F 01 
0.565476-02 
- 0.326576-01- 
0.51807E-04 
-0.21 072E 02 
-0. 13534E 00 
0.10 864E 01 
0.33907E 00 
—0.514836-02- 
0.40701? 00 
0.394026 01 


0.31788E-06 
0 .129166 02 
C.84514E 00 
-0.7175 7F-02 
0.427626 01 
- C. 74B38F-0 1 
-0.11614E 02 
-0.352166-02 
0.85988F-01 
-0.55978 £ 00 
C.21354S 01 
-0.114316 01 
0.701436 CO 


0.23574E 00 
0.461286-06 
-0.256346 00 
0.734216-03 
-0.722146-01 
0.288006 00 
0.4C758E 00 
0.106226 00 
-0. 11803F 01 
-0.535266 00 
- C. 642066-02 
0.56 17 IE 00 
-0.13094E 00 


0.24S56C 01 
0.151316 01 
-0.71811 E-02 
-0.302146 00 
0.47023E-01 
0. 12775E-04 
0. 3061*06 01 
0.54 7606-01 
0.79C1 BE— 01 
-0.295726 00 
0.30376E 00 
0.924406-01 
0.47421E 01 
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Table 1-4:' Coupled Modal Damping Matrix 

fJASTRAN MODAL DAMPING MATRIX WHIM * SCAL60 0Y THE FACTORS 0.1751E 03 AND 


nued) 

0. tOOCE 01 


-MODE- 


19 


20 


vn 


21 


VALUE S 


-0.122O3E-1O 

- 0. 4216 76-02 - 
-0.224966 00 
—0. 105096—05 

■ ■ 0.3768 It 01 
-0.B6B4 76 00 
-0.906916 00 

0.914366 00 

-0.436416 DO 
-0.280946 ti 

— 0.55335E-CI 
-0.13 52 at -02 
-o.59ti3E oi 

0.495356 02 


0.14321E-09 
0.741026-01 
-0.293086 00 
D.29063E Ot 
0.121376 
-0.3 IBB GE 01 
0.22 97'8E 01 
- 0.22377E 02 
0.27849F 01 
0. 20785F G2 
Q.327B0E 01 
-0.136736 00 
-0.15B5G6 02 
— 0.44068 E 01 


02 - 


■0.34426E-10 
•0.6 5625 E-0 l 
C. 10271E C3 
0.265986 OC 
C. 58165E-03 
G-26879F 02 
0.610226 01 
— 0. 6330 OE 01 
-0.183076 01 
C. 56758F 02 
-0. 155676 01- 
0.140596 01 
-0. 12 273E 01 


0.462676-04 
-0. 425*56-03 
0. 185596-01 
0.89143E-02 
0.224696 02 
0.36094E-04 
0.10 26 16 01 
... 0.644L9F 00 
-0.294156 01 
0.100836 01 
-0.646C7E 00 
-0 .208366 01 
O.5055GF 02 


C. 1B269E-04 
-0.305416 01 
-0.638586-03 
— C. 7051 56 00 
0.486496 00 
0. 150116 02 
0. 12 54 2E 00 
-0.396196 02 
0.56764E 01 
-0.4267 IE 00 
. 0.851246 00 
0 . 4522 IE 00 
-0.23 166E 02 


0.16259E-04 
-0.21584E 00- 
-0 .238 27 E 02 
-0.112526 00 
-0.93306E 00 
0.132*66 02 
G.56933E 00 

0.64G34E 01 

-0. 16662E 00 
0.705096 01 
- -0.191926 00 
0.I5978E 00 
0.212246 02 


-0.939256-01 
-0.4 39216-03 
-0.15234E 02 
-0.347606-01 
-0.162696 02 
-0.131156 02 
0.23065E GO 
--0. 550196 01 
-0.105306 01 
0.50744E 01 
_ 0.194686 00 
0.272896 02 
-0.13307E 03 


-0.19437E-01 
— 0. 13720E 02 
-0.33636E 00 
0.56 696 E-01 
- 0.46 10 5E 00- 

-0.92379E— 03 
— 0.76744E 00 
— —0.298286-0 i - 
—0.2744 t E 00 
0.2275SE CO 
. _-0. 60 BQ9E— 01 - 
-0.911766 01 
0.58871E 02 


0. 50 2 4 or -1 1 

- -0 .6278 2F-02 

0. I8'.e56 01 
-0.57094F-05 

—0.27999 6 02 
0.311746 01 
-0.82878E 01 

- -0. 105316 01 
-0.3U84E 00 
-0.402256 01 

— — 0. 69839E 00 
-0.137126-01 
— 0. 22996 E 02 


0. 17505F-09 
. 0.6375 LE-02 
0.220596 01 
0.9220 BE 00 
-.0.478156 01 
-0.817876 00 
-0. 768386 


01 


0.781466 01 


00 


_.-0. 262766 02 


0.41 1346 
-0.66199E 02 

- 0. 12354E 01 
— 0 . 63599E- 01 
-0.342416 01 

- 0. 1 1 4536 03 


—0.45471 E— 10 
0.51719E 00 
0. 105596-01 
-0. 16717E 01 
— 0.2502 56- 03 
-0.170676 03 
0.29715E 01 
0.28035E 02 
0. 36 159E-0 l 
0. 1662 IE 02 
0.368396 01 
-0.174626 02 
-0.272686 00 


-0. 135526-04 
-U.20964K-O1 
0.113446 03 
-0. 34 64 5 E -01 
-0.188036 03 
-0.6 29306-02 
0,6bL*12E 01 
0. 61930E-01 
-G. 100346 01 
-0.965836 01 
-0. 82996 E 00 
C. 107786 02 
0.210256 02 


0.200746-04 
— 0. 344 39 E 00 
-0.657256-04 
-0.679406-Cl 
-0. 44553E 01 
0.1999 76 
-0.14 022 E 
0.541 14E 
0.21 19 OF 
0.729836 
— 0.263256 
-0. 31932E 
0. 11584E 


02 

01 

01 

01 

■00 

01 

01 

02 


-O'. 8 588 IE-04 
0.15481 E 01 
0.20156E 03 
0.14274E 01 
- 0.41195E 01 
— 0. 13549E 02 
-0.20417E 01 
-0.171736 01 
0.25379E 01 
e. 46 1856 01 
-0.24532E 01 
-C. 755206 01 
— 0. 14975E 03 


0.76 63 5E 00 

-0.325976-04 
-0.226716 01 
-0.90432E-01 
0.14746E 02 
0. 10841E 03 
-0.233576 01 
0.21 51 IE 02 
-0.436716 01 
-0.7283 IE 01 
-0.2012 56 01 
-0.53796E 01 
— 0. 21 23 8E 02 


0. 153516 00 
O.U215F 03 
0.134146 02 
-0.44553E 00 
-0.764476 00 
C. 470026-02 
0.686796 00 
—0.21 52 7F 01 
0.39557E 01 
-0.137626 00 
- 0.53173E OO 
0.52676E 02 
-0.52997E 02 


-0.10004 E-l 2 
— 0. 15154F-04 
-0.233156-06 
0.15030E-09 
,_-0. 31 1446-04 
-0.579296-04 
0.345016-02 
0.446206-05 
( -27219E-05 
0.570116-04 

0. 649496-06- 

-0. 79355E— 07 
-0.245206-03 
, 0.141656-03 


-0.1 L399E- 15 
0.3415 8E-05 
0.28833E-06 
—0 .1 1901 t— 03 
-0. 2 2 3 7 76 - 03 
0. 109036-02 
0.56872E-04 
. -0. 188906-03 
-0.287706-04 
-0.158906-03 
-0. 785576-04 
— 0.99 733 E— 06 
0.51402E-02 
0.174156-02 


0.593426-16 
-0.335R2E-06 
-0.6385GF-C3 
0.13185E-05 
C. 160 766 06 
-0.477346 Cl 
0.171406-04 
—0.17 139E-G4 
0.156336-04 
-0. 108746-02 
. 0. 168286-04 
— 0.53075E— 04 
-0. 53325E-C2 


-0.242566-10 
0.143076-03 
-0. 697256-04 
-0. 110176-06 
-0.442496 00 
C.154C76 06 
-0. 1 4 642 E— 04 
0. 39469E— 06 
0.155316-04 
0.43 19 26-05 
_ C. 29192E-C4 
-0.136376-07 
0.408426-02 


— 0. 25155E-1 0 
-0. IO4 32E-0 3 
0.15716E 06 
0. 12615E-04 
. O.26B45E-05 

0. 2 3 579F-02 
0.333086-04 
-- 0.267386-04 
—O'. 32430E-04 
0. 11064E-04 
--0. 7841 5E-05 
0.314376-06 
-0. 191S7E-Q3 


—C. 583196— 09 
-G.35761E-06 
0.23430E 00 
-0.406686-06 

0. I 4B50F— 05 
-0.127416-03 
0.57 304E— 05 

- — 0.12603E-04 
-0.56010E-05 
-0. 14502E-03 

— 0.17772E-04 

-0.619856-05 
-0. 370556-05 


-0. 30662 E-06 
0. 10508F 06 
0.359536-03 
0.2971 IE-05 
0.30195F-04 
-0.41050E 01 
0. 15345E-03 
■ 0.40604E— 05 
0.269646-04 
-O.7O4326-04 
0. 12 3796- 36 
0.73753E-03 
-0.1209BE-03 


0.149776-07 
-0. 10902F-01 
0.33532E-05 
-0.66288E-07 
-0.236846-02 
0.94090E 05 
-C. 16 5396 -06 

— 0.352626-05 
—0.761 36E— 05 
0. 274856-05 
• 0. 33843E-07 
C. Bl 7956-04 
-0.149856-03 


) 
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Table 1-4: 


n 


Coup I ed Moda \ Damp i ng Matrix (Conti mied) 

N AST RAN MODAL DAMPING MATRIX IBHHT, SCALED BY THE FACTORS 0.17516 03 AND 0.10006 01 


-MOOS — 
22 


VALUES 


23 


24 


■0 .978476- 1 2 

0.271826-10 

-0.108716- 

-10 

-0. 33 102E- 

-05 

0.427566- 

-05 

-0.1521SE- 

-05 

-0.13912E 

00 

0. 20864E— 01 

0.1734 36—02 

-0.35BB0E-G2 

-0.68 1 506 

00 

0.304 5 BE- 

•01 

0. 90494E- 

-02 

-0.862196 

00 

0.23106E 

00 

0.105*06 06 - 

0.23571F 01 

0.C4514E 

00 

-0.236276 

02 

0.201566 

03 

0.284306 

00 

0. 157366 

06 

-0. 549 3 5E 

00 

0.78549E 02 

0.111306-04 

0.402886 

00 

— G.144 77E 

C2 

-0.21 194E 

00 

C. 6088GE- 

-01 

G.54135E- 

-01 

— 0.66843E— 01 

-0.305716 00 

•0. 14 53 3F 03 

0. 89594 E 

01 

0.132506 

00 

-0.160886 

06 

-0 .475446 

01 

-0.70992E 

c?i 

0. 146906 

02 

-0.278216 00 — 

0.12436E 02 

0.64 5 106- 01 

-0. 154176 

06 

-0.42571E 

01 

0.62 2636 

02 

-0.9038 7 E 

01 

0.941546 

05 

0.427776 01 

■0.S33 75E CO 

0.314876 

02 

-0. 12 7446 

02 

0.379156 

02 

0. 709906 

00 

-0. 115816 

02 

0.24098E 

01 

-0.25410E 01 

0.1Z90I6 02 

0. 10419E 

02 

0.12270E 

03 

0.127006 

00 

0.55751 E 

02 

0.22320E 

00 

— 0.23510E 

02 

--0. 7S119F 01 

0.12 19 4E. 01 

-0.797866 

00 

-0.14265E 

01 

0.638636 

00 

0. 88449E 

01 

0.20S65E 

02 

-0.332066 

02 

0.3060 16 02 

•0.2902 36 02 

-0.55316F 

03 

- 0.95 ' 19 E 

02 

-0.252076 

01 

-0.6 565 7E 

02 

0.35508E 

02 

-0. 729/ IE 

02 

-0.24103E 01 

■0.483436 GO 

0.9531 66 

01 

0.33107E 

02 

-0.607126 

01 

-0.24269E 

02 

-0.24866E 

02 

-0.5785GE 

00 

- 0.12I0 7E 00 

•0. 75 03 4 E— 02 

-0.1281 7E-01 

-0.41683E 

02 

0.281296 

01 

-0. 1005G6 

01 

0.1 7517E 

02 

-0.14Q97E 

03 

0.234B2E 03 

-0.45025E 03 

-0.2046 l E 

01 

-0.11831E 

00 

0.14362E 

02 

-0.34518E 

01 

0.567496 

02 

-0.6599 IE 

01 

-0. 10500E 04 

0.19579E 02 

0.13257E 

03 


- 





— 



— 


~ ” - 1 

•0.8531 IE-1 1 

-0.493 6 7F- 

-JO 

0.404256-10 

-0.139096- 

05 

0. 127666-05 

0. 103606- 

-04 

-0.21 2046-01 

-0.386646-01 

0.194376-01 

0.305646 

00 

0. 14302 6-01 

- 0. 20949 E- 

-02 

- 0.877276 

00 - 

-Q.13973E 

00 

0.25495E- 

•03 

— O.25 052F 00 — ■ 

•0.3741 IF— Cl 

-0.256346 

00 

— C- 15284E 

02 

-0. 226716 

01 

0.35953E-03 

-0.54935E 

00 

0.7595 IE 

02 

—0. 89572E-01 

0.5958 5C-08 

0.25867E 

02 

0.292436- 

•01 

0.664706-G2 

0. 17979E 

01 

0. 29663E-G3 

-0.33245E-02 

0. 128 14E-0 1 

■0.303046 01 

— — 0. 26496E 

02 

0.379356-03 

0.6 3 193 E 

00 

— 0.60 52 3C 

00- 

0. 564476-01 

- 0.7B959E 

01 

0.IIC59E 00 

■0,600696 00 

-0.103266 

00 

-0. 261C9F 

01 

C. 36 04 76-03 

-0.86 447 E 

01 

-0.61 7 05 F 

01 

-0.277I7E 

CO 

0-203346-03 

0.179646 01 

0.48323F 

01 

0. 10 4386 

02 

-0.407776 

01 

0. 79748C- 0 l 

0. 8481 7E 

•00 

0. 6704 OE 

GO 

0. 56499 E 00 

0.228036 01 

0.32 74 JE 

02 

G. 409326 

01 

-0.4 1 5 396 

00 

- 0.45517E 

02 ' 

-0.578866 

01 

0.486 78E 

01 

- 0.264906-01 ■— 

O.17230E 00 

—0 .1744 46 

00 

0 .346536- 

■Gl 

0.597256 

00 

-0. 32724E 

01 

-G. 909086- 

-01 

0.972336-01 

0.27242c— 01 

0.24 73 7E 0 0 

-0.208786 

01 

-0.540 76 E 

01 

0.965946 

00 

-0.51033F- 

-01 

-0.87 152E 

00 

-0.6S845E 

00 

-0.33603E-01 

-G.11631F-01 

- -0.13341E 

00 

0. 192516 

00 

-0.215166 

00 

-G. 989026-01 - 

0 -36536E 

00 

-0.889726-01 

— 0.113606-01 - 

0.351656 00 

0 .129656 

01 

-0.32545E 

01 

-0.975C7E 

00 

0.990925 

00 

0.433966 

oo 

—0. 50352 F 

01 

0.IZ796E 02 

0.24CB2E 01 

0.417736 

01 

0. 398606 

00 

-0.I2553E 

02 

0.4025 3 F 

01 

-0.201 786 

02 

-0.22740E 

u3 

-0.40322E 02 

0.14456E 02 

0.205476 

03 

; 




— 

' 







0.400726-10 

0.155866- 

-10 

-0.439616-10 

0.672946- 

-06 

-O.95227E-05 

-0.359546-03 

— 0.544 4 IE 

00 

0.156! IE-01 

■0.74957F-01 

— 0.494 34F- 

-02 

-G. 7676CF- 

-01 

• -0.23742E— 01 

■ -0.206 02 6- 

-01 

0 .4 12A2F- 

-01 

0.706776- 

-05 

• 0.509366 02 -- 

•0.140426 01 

-0 . 7 1 8 11 F- 

-02 

— 0.33636E 

oo 

0.13414E 

02 

0. 335326-05 

C. 7854 9E 

02 

-0. P55726- 

■01 

0.794736 02 

0.106076-03 

-0. 894256-01 

0.27623 C 

01 

-0.200616-01 

-0.36521E- 

-01 

-0.443676 

00 

—0. 33 13BE-01 

0.56749E-01 

•0.487306 02 

0.37877E 

01 

— C . 78 59 IE- 

■04 

-0.63B96E 

02 

-0. 72203E 

00 

—0.6 71 43 F 

01 

0.800086 

01 

- 0.156086 01 - 

0.43739F 00 

-0.2 8061 F 

00 

-0.754246 

02 

-0.231856- 

-02 

0.C6652E 

01 

— 0.66678E 

01 

0. 47e03E 

02 

0.2C833E-02 

0.53713E 01 

0.1 108 5F 

02 

- 0.50 3,4 5F 

Qi 

0.34C84F 

01 

-0.75842E 

00 

—0 . 16540F. 

01 

0.34417E 

00 

-C.76643F 01 

•0.4 42 LOE 00 

0.579136 

01 

-0.285436 

02 

-0.26919E- 

•01 

- -0. 32002E 

oc 

-0.22139E 

01 

-0.973016 

00 

0.21124F 00 — 

0.569736 00 

0.643306 

00 

0.426276 

01 

-0 .57499 6 

01 

0.455036 

CO 

0.25395E 

00 

-0. 3549 BE 

00 

0 -,279596 00 

■0 .418506 00 

-0.384 16F 

01 

C. 255446 

01 

0.23782E 

00 

-0.693336 

01 

C.10407E 

01 

-0.16761E 

01 

-0.496366-01 

•0. 755286-01 

—0.2 150 86—01 

O.573C0E 

00 

0.689 14E-01 

— 0.41480E 

00 

— 0.46879E 

00 

0.20503E 

00 

0.21222E— 01 - 

0.814546-01 

-0. 36642E- 

-01 

-0.10621E 

02 

-0.661 38E 

01 

-0.483196 

01 

-0.14179E 

02 

0.975876 

01 

0.120716 02 

■0.20B25E 02 

-0.29776E 

01 

-0.160 11E 

00 

0.250436 

02 

0. 11669E 

02 

C.23073E 

03 

— 0.29218E 

02 

-0.119546 03 

0. 1896 3E 03 

— 0.03381 E 

02 
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Table 1-4: Coup 1 ed flodal Damping ttatrj* (Continued) 

NAS TRAN MODAL DAMPING MATRIX 1BHHI, SCALED BY THE FACTORS 0.175XE 03 ANO O.IOOOE 01 


VALUES 


-0.4750 7E-16 
• 0. 3051 96-07 
0 .166246-05 
0.15087C-09 
0.519706-04 • 
-0.33350:6-05 
-0. 627796-05 
0.623476-05 
-0.223226-05 
0.102606-05 
- 0.239646-08 - 
—0.960657-07 
0.299876-04 
-0.23E7TE-03 - 

-0.10740F-10 
-0.51884E-02 
0. 1651 IE— 02 
0 .265 1 fit-06 
--0.3903 2fc 00 - 
-0.227 3 66 OC 
0.878526 00 
—0.992157 00 - 
-0.27716F-01 
*•0.699036-01 

— 0.2108 5E-01 - 
0.105297 00 
0.4236 l'E-01 

- 0 .99 2537 01 

— 0. 1930'4E-14 
— 0 • 224226-03 - 

0.5062 6 F-0 l 
-0. 489146-05 
0.6 167 IF 00 
—0 .533667— 02 
-0.809866—03 
.--0.10132 E 00- 
•-0. 33 76 IE-02 
—0 .17 076 E- 01 

- 0. 12850F-01 - 
-0.390267-32 
-0.56266E 00 

— 0. 50865E 01 • 


0 « 12 890 E— 16 
0. 63 73 3 E -08 
-0.59 10 26-05 
0.265 l 86-06 
— 0. 36022F— 05 - 
0.31666E-G6 
-0.152697-06 
-0. 112246-04 - 
— 0. 13999 E-05 
0. 64066E-05 

- 0.426356-06 
0.114876-06 
0.50172E-05 

- 0.1 1 799E-03 — 

-0.144716-10 
0.247416 00 
-0.322 72 E-01 
0.112216 02 
-0.5470 3 E 01 - 
-0.534556 OD 
0.134456 01 
0.1 7465 E 02 
-0.141496 00 
-0.166406 01 
-0.275186 00 
0.923726 00 
-0.195796 01 
0.8 124 2.6 02, 

-0.645196-1 l 
-0.328556-03- 
0.144046-01 
0.58431E-02 
-0.77153E-01 
-0.105226-01 
0.307716 00 

- 0.93046F 00 • 
0.0170HE-01 

-0.670406—01 
-0.661 106-01 
-0. 887156-02 
-0.290 60 E Gt> 

. -0.470886 01— 


0.121196-15 
0.112356-07 
-C.IC5C56-05 
-0.489 14 E-05 
0. 147657-09 
-0. 102556-C4 . 
0.693966-05 
0.473C46-04 - 
-0.6148 76-C5 
-0.41321 E-05 
-0.826416-06 
0.106766-05 
C. 187306-06 


O.3O599F-10 
-0.131566-01 
0.290836 01 
G. 584216-02 
-0.113536-03 
-C. 070356 00 
0.37205E 01 
0.« 14236 01 
-0.353346 00 
-0.21 Vi 76 01 
0.304326-01 
-0. 50 3 706 01 
-0.655536-01 


-0.935966-11 

- 0.555476-01 
0.26 5 5 BE OC 
0.292596 00 

- C. 15S82F-04 
0 . L 37 7 86 02 

-0.270C4E 00 

-0.21T55E 01 
0.244296 00 
0.259596 CC 
0.351536-02 
0.12 3536 01 

-0.273E3E-C4 


-0.59 2646-11 
0.251 456—07 
— 0. 57C »46— 05 
0.5 3 89 LE-07 
-0.526636-05 
— C. 40935E— 10 
-0. 987776—05 
0.175506-07 
C. 909056-05 
0.201166-04 
■— 0.4 70466— 06 
-0.84623F-05 
-0.434206-04 


C. 135656-05 
-0. 337666-02 
0.922086 00 
0.494816-02 
-0.232426 00 
-Q. 121516-03 
-0.795446 00 
-0.756406-01 
0.64756F 00 
0.136396 00 
0.12672E 00 
-0.9 625 IE- 01 
0.106006 02 


0.68 1- 2 36-06 
-0.607596-03 
-0. 167176 G1 
-0.1 12716-02 
Q.14417P 02 
0.407276-03 
0.151376 00 
- C. 196676-02 
-0.409496 OU 
-0. 33667E-01 
- 0.657996-01 
0.170726 00 
0 .245056 01 


0* 14844E — 1C 
0. 22642F-0 7 
0. 150386-09 
0. U4330F-07 
0.117116-04 
-0.955336-05 
0.951236-06 
- 0.328766-05 
-0.203526-05 
0. 1046 46-0 4 
0. 596526-06 
0. 290466-04 
-0. 158506-04 


0.750576-06 
-0.286406 00 
-0 • 1 190 16—0 3 
0.T9409F 00 
0. 134306 00 
-0.181236 01 
0. 657 12E— 01 
0.136716 02 
0. 734 5 06 00 
0.358436-01 
-0.44407E-01 
0. 198156 00 
-0.437126 01 


C. 464246-09 
-0.281936-05 
O'. 1 1 1306— C 4 
C.22160F-06 
• 0.7211 26-05 
C. 75658 E-05 
C. 482776-05 
-0.551746-05 
-C. 57560E-06 
— 0 . I 3509E— 05 
0. 162376-05 
0.167386-04 
-0.3579 8 E-03 


-0.710836-06 
-0. 13600E-01 
0.402886 00 
-0. 402976-01 
0.886946-01 
-0.155446 01 
G.443O86-01 
-C. 419066 01 
-0.12504E 00 
-Q.24905E 00 
Q.2 400 3E 00 
0.554296 00 
-0.160306 02 


-0.6225 76-06 
—0. 11513 F-02 
0. 131856-05 
0.192126-02 
-0.965336-02 
-0. 711586-01 
—0. 167O2E-0 l 
-0.3276 IE 00 
0.127316 00 
0. 6 727 1 6-0 1 
-0.298386-02 
0.629346-01 
0*309256 CC 


0.60363E-06 
0. 992726-10 
Q. 595 0 5 E- 08 
0.71979E-07 
-0.851946-05 
0.44060E-05 
C. 998726-08 
0.841206-05 
0.90340E-06 
0.24307E-05 
0.98676E-07 
-0. 286596-04 
0. 4295 96-04 


-0.116726-05 

- 0.63531 E-05 
— 0.106C7E— 03 
-0.151546-05 
-0. 18CC8E— 05 

0.28704F— 09 
0.117eiF-04 

— 0*359786-06 
-0.4643 IE-06 

0. 165226-06 
•0.201396-05 
0. 71 0C9E-O5 
0. 139596-03 


-0. 190466—04 
-0.833236-04 
0.25867E 02 
0.39337E-01 
0.132626 01 - 
0.135996 00 
0.47699E 00 
0-437086 01 
-0.137336 00 
-0.425896 OO 
- - 0. 1406 3E-01 
0.92004E Cl 
— 0. L 1 19 76 03 


— 0.99737E-02 
0.1 3 4046 00 
— 0*894256— 01 
0.15364E-01 
- 0. 40537 E-01 
-0.628036-04 
0.798166 00 
0*471336-01 
0.731676-01 
0.16235E-01 
— O* 530 ICE— 02 
O.t 1979 E 02 
-0.165356 02 


— C.99327E— 03 
0. 45440 E-02 
-0.144 776 02 
0.162216 00 
-0.46505E-03 
-0. 1235 IF— 02 
-0.903366-01 
—0.496506 00 
0.1 4564E-0 1 
0.14i?2E-01 
--C. 94761E-01 - 
-0.268436-01 
0.15679c 02 


0.9191 2F-02 
-0.739396-07 
0.297436-01 
-0.47123E-02 
-0.992766-01 
-0.84275E 01 
-0.84509E— 01 
-0.884856 00 - 
0.33498E-02 
0.20698E-01 
-0.21741E 00 • 
0.29698E 01 
-0.20863E 01 


0.121356-02 
— 0 . 9 2 B' 1 3E 01 
0.2762 3 E 01 
-C.2445 7E-02 
-0. 830346-03 
-0.36 '?66E-03 
— 0. 6G465E OC 
— 0.16773E OC 
—0. 965G9E-02 
-0. 17322E-02 
0. 1 8 346E— 03 
-0. 30586E 01 
-0.12760E 01 


U - 


Mour# 8irtlA#»» F <*/(*». tft*. I* 



. Table 1-^: Coupled Modal Damping Matrix (Continued) 

NASTRAN MODAL DAMPING MATRIX ( BHH) > St ALP 0 8Y THE FACTORS 0.17516 03 AND 0. I0C0E 01 


-MODE 


VALUE S 


-0.35326E-13 
0.30021E-04 
0 . 120246—02 
0.53891E-07 
0 . 20 1? 3E-02 
-0. 25905 E-01 
0. 21 869F-02 

- 0.652380-01 - 
— 0. 49421E-Q l 

0.58 5566- 02 

- O.U.Z3 7E-03 
0.4547 20-03 
O.74161E-01 

— 0.74 3'98F-02 

0.36734F- 12 
-0.174566 00 
—0. 143836—03 
0.8488 OF— 07 

- 0.32569E 01 
0.2403 BE 00 
0.562456 00 

-0.420170 00 
0.791346 00 
— 0. 444626 00 
— 0.2985 7E-02 
0.435326 01 
-0. 12078E-0L 
— 0.6 0130 E 00 

-0. 4400 7E-12 
-0. 14614E 00 
0 . 17605F-01 
0.221 606—06 
-0.106 3 46 0 2 
0. 13 93 5E 00 
-0.53603E 00 

- 0.1443 8E GO 
— 0. 14053E 01 

0.43898 E 00 
0.2214 5F-02 
— 0 . IG296E 01 
— 0.1 0696 E 01 
— Q.71750E 00 


— 0.158 52 F- 12 
—0.399426—03 
-0.676030-01 
0.4948 IE-02 

- 0.464630—02 
-0.6450010-03 

0.195490-02 
• 0.1450 IF-01 
-0.40446E-02 
0.113210-01 
0.369050-03 
0. 35566E-03 
— 0.24528E— 03 

- 0.593676-01 

-0. 104,600-11 

- 0 .4828 70 01 
0.370480-02 
0.794090 00 

•• 0.15730E 02 
0.112790 00 
-0.570026 00 
0. 10°41E 02 
-G.98563E 01 
0.220650 01 
0.245990 00 
0.1680 36 02 
0.21513F 00 
0 . 346 386 01’ 

-0.543946-12 
--0. 5784 IF - 01 
-0. 717570-02 
-0.402970-01 
0.4005 IE 00 
0.395640-03 
0.34083E 00 
0.149O7E 00 
-0.682000 00 
0 .52293F 01 
-0.3591 56-01 
— 0.71339F 00 
-0 .13 194E-01 
— 0. 559240 00 


0. 16093E-12 

01. 534950-03 
C. 89 14 3E — 02 

>0.1 1 27 16-02 
6.562240-07 
0.200290 00 
0.250126-02 
0. Ill 116-01 
0.869486-02 
0.51 2016—62 
-0. 14 2816-02 
-0. 85C 880-01 
-0.22264E-04 


-0.122436-11 
0.759390-01 
-0.705156 00 
0.192 12E-02 
0. 114600-04 
-0.. 955676—0? 
-0.148,8016 01 
0. 75471 E-01 
0,. 1292BE 02 
0.102880 02 
-0. 51 0226-01 
0.68C84F 00 
0.144666-01 


-0.323216-12 
0.48696F 01 
-0.112526 00 
0. 16221 E 00 
-0.60CC4E-G6 
0.243596 00 
-0. 14 5 6 76 00 
0.251836 01 
C. 112586 01 
-0-15970F 01 
-0.395016—0 1 
-0. 7946CE— 02 
0.632476-03 


-0.1 191 IE-07 
-0.509766-05 
-0.34 6456-01 
0.405736-03 
0.210126 00 
0.585840-05 
-0.451 72 0-01 
0.236146-04- 
-0 .2 3 4 756— 02 
0.236490 00 
-0. 1522LE-C3 
-0.167526 GO 
-0.604926-02 


-0.50546E-06 
0.298546-01 
-0.8 7 9406- 01 
0. 10 0256-02 
-0.103236 00 
0. 102940-04 
-0. £4 7486— 02 
-0.20392E-01 
0.14572E 02 
-0.241 146-01 
-0. 981016-01- 
-0.22602E-01 
-0.796480 00 


0.598206-C7 
-0.931656-01 
0.142740 01 
0 .42 269 6-03 
-0. 86 06 8E -01 
0.6991 7 £-05 
0.3 1 86 76 0 0 
0.31056E-02 
-0.4403 IE 00 
0.330I2E— 02 
0.19565E-01 
0.250806-01 
0.622386-01 


•0. 108 1 5E -0 7 
-0» 34807E-0 3 
-0.110170-06 
0. 100256-02 
0.1 l 94 BE 00 
-0. 699350-02 
0.341546-03 
0. 693616-01 
-0. 182010-01 
0.210860-01 
0. 968066-03 
0.27 l 06 E 00 
-0. 13216E-01 


0.147106-06 
0.529366 00 
0.126156-04 
0. 14040E 02 
-0. 380536-01 
0.177436 00 
0.721740-01 
0.417220 01 
-0. 15667E 01 
-0.414106-01 
O. 21 1656-01- 
0. 23 323E-0 1 
0.36131E 00 


0. 91200E-06 
-0.74 33 7 E-01 
-0.40:6686-06 
0. 136106-01 
-0. 181076-01 
0. 224350-01 
0..1629OE-O2 
0. 17S79E 01 
-0.113966 01 
0. 4021 3E 00 
■ 0.29555E-01 - 
0.159256-01 
-0. 170296 00 


0.8C797E-07 
-0.2073BE-0I 
-0.21 1946 00 
0. 42 269E-03 
-0. LOIS 7 0-01 
0.541100-02 
0.24214E— 01 
0.317136-02 - 
-0. 1 7476E-02 
-0.128536-03 
0. 63040E— 02 
0.865906-02 
-0.51 142 E-01 


-0. 416706-03 
— C. 9 3894E-07 
0.66470E-02 
0. 14404E-03 
-0.5024 76-0,2 
-0.12336E 00 
0. 91587E— 04 
0.91007E-02- 
0.682546-02 
0.566066-02 
-0. 14476C-02 
0.78409E-02 
-0.451886-01 


0. L2773E-05 
0.2H439E CO 
0. 60'8806-Q 1 
0.13610E-01 
-0. 144140-01 
0.366230-01 
-0. 5 5 1 32E-CI 
-0.160036 02 
0.158086 00 
0.673490 00 
-0.107846 00 
-0. 44127E-01 
0.35954F 00 


0.I476TE-05 
-0.55 1706-01 
0. 54 l 35E-01 
0.14057E 02 
-0.557256-01 
-0.29 £496-01 
-0.114106 00 
0. 3 7225E 00 
-0.303326 00 
-0.2 046 IE 00 
0. 18703E— 01 
0.L1922E 00 
-0.303566 00 


-0.68593E-02 
0.106706-04 
0. 17979E 01 
-0.241046-02 
-0.2164 5E 00 
0.393576-01 
0.32259E 00 
0.12S706 01 
-0.607956-01 
0. 40693E 00 
-0.957386 00- 
-0.961756 00 
— 0. 65656E 00 


— 0. 31666E 00 
-0.36123E-06 
G. 2 96636-03 
-0.266146-02 
0.10303E 00 
-0. 162856 00 
— 0.41438E— 01 
0.271446 01 
0.47307E 00 
0.265066 00 
-0. 192B6E 02 
-0.44775E-01 
— 0.43 122 E— 01 


-0 .234316-01 
-0. 13703E 00 
-0. 2006 16-01 
-0.472706-01 
0.482950-04 
-0. 54 479 E— 05 
-0. 47271 E-02 
0.548356-02 
-0.20 851 E-02 
0.967280-03 
0.637230-01 
-0. IB086E-01 
-0.213B2E-01 


-0.2369E 00 
0.113776 OG 
-0. 36521E— 01 
0.10115E-01 
0. 50942E— 01 - 
0. 87958E-05 
-0.575846-01 
0.4364 IE 00 
0.474080-01 
-0.331526-01 
0.317890 00 
-0.523036 00 
0.27897F 00 


0.104330 00 
0. I 8 8426 01 
-0.44367E 00 
0. 12239E-01 
-0.636476-01 
- 0. 77992E-05 
-0.10012F-01 
-O'. 1 5 5 1 £ E 02 
-0.4 34 HE 00 
0.13077F-01 
-0.241136 00 
0.31999E 00 
-0.184506 01 







Table 1-4: Coupled Modal Damping Matrix’ (Continued) 


n 


NASTRAN MODAL DAMPING MATRIX (BHHJ , SCALED 8Y THE FACTORS 0. 175 IE 03 AND 


-M0OE— — 


31 


32 


33 


VALUE S 


“0.190821:— 11 
- 0.481456 01 - 
0.134SIE-04 
0. 719796-07 
-0.221826 00- 
0.9052 86—03 
-0.1018 IF 02 
—0.20 190E-01 - 
0.329996 00 
-0.6319 IE-01 
• 0.236996-02 - 
-0.17I58E 02 
0.7921 46-01 
-- 0.328446 00- 


-0.2 A 9206-14 
—0.241886-02 
0.5654 76-02 
-0.15 1546—05 
- 0.145466 01 
-0.368696 01 
0. 7B384E-01 

— 0. 1989 if 01 
0.14619E 02 

-0. 37 STAC 00 

- 0.4525 3E-03 


-0.204906-11 
0. 1 73006 00 
0 .7342 IE-03 
0.393376-01 
0.7046:66-01 
0.115 7 9 E— 02 
-0.22049F 00 
0 .6173 1 E 00- 
-0.156506 02 
0.99S78E 00 
0.39 304 E-01 - 
0. 4814 TIE 01 
0.52v 056-01 
0.62 82 5 E 00 

-0.228006-12 
0.25391 E 00 
-O 1 . 302 1 46 00 
0. 1C.36 4E-0 1 
-0.381916 00 
-0. 7 7 200 E-01 
-0.31 2605-01 
-0.12744F 01 
0.73GC3E 00 
0.10C40E 01 
0.1 76 TOE- 01 


0.24 4 3 36- l l 
-0.152106 00 
-0. 347CQF— 0 1 
-0.471236-02 
0. 3194 IE -C 5 
0. 134826-0 1 
0.665496-01 
— 0. 79764E-0 l 
-0.862936 01 
G. 165886 01 
-0. 50 7 756-01 
-0.255006 00 
—0.2267 5E-C2 


-C.193C9E-06 
-O. I 2997 6 01 • 
-0.904226-01 
0.14404E-03 
0. 52 8966—01 
0. 1 196 3E-Q4 
0.613406-01 
0. 24 C 3 IE— 03 •• 
-0.11954b 02 
-0.612866-02 
-0.898416-02 - 
0.96 492 E-04 
-0.6I197E GO 


0.2 50 6 BE -06 
0.664096-01 
C. 29 71 16-05 
-0.24104E-0? 
-0.869192-03 
-0.938426-01 
-0.300496 00 
0. 53422F 00 
0.2607 I E 00 
0.4 388 3 E-0 1 
C. 44257E-0 l 
0.32680E-02 
-0.228356 01 


0. 219266-12 
-0.9 0206 E-01 
0. 566966—01 
-0.24457E-02 
- O'. 33 4 J 36-06 
0.32643E OO 
G. 179396— 0 1 
— 0. 80492E 00 
— 0.23228G 01 
0.639406-0 1 
-0.75356F-C3 


0. 4442 IE— 06 
-0 • 750 30E-03 
-0.4495 3'E 00 
- 0. 472 7CC- 01 
0 .32995 E 00 
0. 110786-04 
-0.484076 01 
-0. 100946-01 
0. 19886E 01 
0.33025E 00 
-0. 81 32OF-02 - 


0.460026-07 
0.401 1 IE-01 
-0.662.8 8 E-0 7 
0. 101156-01 
0.5 62 3 56 00 
-0. 15516E 00 
0.390966-02 
-0.116056 02 
0.41186E 01 
0.8599 36-0 l 
-0.355076-03 


1. 1000E 01 


—0. 93772E-06 

0.104176-01 

0.101666-01 

0.609316— 05-- 

-G. 66843 E-01 

-0.332456-02 

-0.266146-02 

0. 14G706 02 

-0.594776-02 

-0.637136-01 - 

'0.915016-01 

-0.265496-01 

-0.231826-01 

-0.146806 01 

-0.113216 01 

— -0.9 2704 E 00 — 

-0.195896-01 

0. 117506-01 

0.104906 00 

0.123546 00 

0.216426-02 

0. 801656*00 - 

-0.387066 00 

-0.14010E 00 

0.37730E 00 

0.524656-01 

-0.5475 16-07 

0.765566-02 

-0.536736 01 

-0.359686-07 

-0.30571E 00 

0.128146-01 

C. 122396-01 

0.365546-03 

-0.622 126-01 

-0.384306-01--' 

G. 59 044 6-01 

-0.1625GE 00 

0.126366 01 

-0.32770E-01 

-0 .6313 1 E 00 

-0. 186126 01 

0.3 3341 E-01 

-0.439176 00 

0.66G28E-G1 

0. 751346-01 


-0.939186-02 
-0. 9134Z6-01 
-0.331386-01 
0. 365546-03 
-0.191966 01 
0.801016-05 
-0.669446-02 
- 0.25774E 00 
-0. 377046—01 
— 0. 1 7 535E— 02 
0.175176 00 
0.77955E-C2 
0.865536-01 


-0.417406-01 - 0.220886 CO 


0.47329E 01 
0.691806 00 
0.567496-01 
0.142576 02 
0. 842856-02 
0.718676-05 
0. 30051 E 00 
0. 16698E 01 
0.3 38236-0 i 
0. 22 4P 46-01 
0.19C67E 02 


-0.604196- 

-01 

0.38701 6 

00 

-0.123676 

00 

-0.20669E 00 

0.30239E 

00 

-0. 134Q9E 

00 

0.252056 

00 

0.143306 

00 

-0.134066 

00 

-0. 1338 66- 

•02 

-0. 53 5736- 

-04 

-0.297 13 E-0 2 

-0.131 29’6- 

-01 

0.73936 6-01 

0.493 73E- 

-01 

-0.142626 

01 

- 0.162966 

00 

0 .22 4 16 E 

00 

1 











-0.475626-10 

—0. 74889E- 

-10 

-0.123776—10 

0.667546-05 

0 .902606' 

-05 

0.24952E-03 

-0.74528E- 

-01 

0.345826 

00 

- -0.220146 

00 

■ 0.123146 

01 

— 0. 3025 1 E 

Cl 

- 0. 13364E 00 - 

0. 73706E-01 

-0.53821 E 

00 

-0.340426-04 

-0.941256 

02 

-0.108406 

01 

-Q. 119266 

00 

0.3768 1 F 

01 

-0.279996 02 

-0. 31 1446- 

-04 

-C.14535F 

03 

-0. 38304E 

01 

-0.487306 

02 

0. 51970E-04 

-0. 3903 2F 

GO 

G. 41 6716 

00 

0.20 1236-02 

0.32 5 196 

01 

-0.106346 

02 

-0.221B2E 

00 

0. 145466 

01 

- 0. 707896 

02 

0.152476 

01 

0.1 138 IE- 

-0 3 

0.149246 03 

0.57UCF 

00 

0. 189766 

01 

-0.934566 

01 

-— 0.19878E 

01 

-0.1 3607C 

01 

0.591576- 

-01 

0.137426 

03 

0.41 16 IE-02 

-0.86479E 

01 

0.&1153E 

01 

-0.65594E 

02 

-0.374646-02 

-0.8089 f'E 

oi 

-0.701696 

01 

C.919S6E 

ao 

-0.44574E 01 

0.635776 

00 

0. 1 7501 E 

01 

-0.114256 

01 

0.751266 

01 

—0.565556 

00 

• 0. 832306 

o,\ 

O'. 1 1546E 

02 

0.691806-01 

-0. 109396 

02 

— 0-. 781 426 

01 - 

-0. 1025 56 

00 

- 0.121846 

02 

0.2232 IE 

01 

-o. licszr 

01 

-0.17727E 

01 

0.751536 01 

0.32 146 E 

01 

—0 .594006 

00 

0.4897 3E 

00 

-0. 7QE65E 

00 

0.199126 

00 

0.1677 IE 

02 

0.2198 7E 

01 

0.9333 IE CO 

-C. 1525 IE 

01 

-0.51669" 

00 

0.217096 

01 

0.494956-01 

— 0. 16633E 

00 

-0. 70 69 IE 

00 

-0.1091 86 

01 

- 0.662266 00 

0 .789526 

00 

- 0.919986 

GO 

0.149506 

02 

-0. 176 10E 

01 

0.223706 

01 

Q.5034BE 

01 

0.10950E 

C2 

-0.43617E 01 

-0.212276 

01 

0. 15 914 E 

02 

0.231186 

02 

-0.227516 

02 

0.89 791E 

01 

-0.13 0596 

01 

0. 16449 E 

00 

0.67359E 01 

-0. 11297E 

02 

-0.84725E 

02 

0.77634E 

01 

0.11487E 

03 

—0.1 | DfiflF 

-OV 

— .O, 2479 2F 

02 
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Table 1-4: Coupled Modal Damping Matrix (Continued) 

(-3 NASTRAN MODAL DAMPING MATRIX ICHH1 , SCALED BY THE FACTORS 0.17516 03 AND O.tOQOE 01 

VALUES 



35 


36 


0.909896-12 
-0.169216 00 
0. 109? A E 00 
-0.3 A 02 26-05 

— 0.1524 76 01 
0.893076 00 
Q.28454E-01 

-- 0.93C036 00- 
0.35! 8 IE OQ 
-0.124456 01 
— 0. 9 756 7 E— 01 
0.5520SE 01 
0.19355E OH 

— 0.191066 02 


0. 432406-10 

O. 564836 01 

P. 22116E 00 
-9.54783E 01 

0.360956 02 
-0.401086 00 
-0. 12389E 01 
-0.1797BE 01 
-0. 11996E 02 
0.2203 IE 01 
0.10959E 01 
0.2 1 90 IF 02 
-0. 33652 E 01 
-0. 12160E 03- 


-0.102396-12 

- 0.1759 66- 09 
-0.334R6E-OS 

0. 147656-09 

- 0.1130 16-0 3 - 
-0.703156-04 

0. 36039E-02 
— 0.102426-04 
0.134566-05 
C.B5120F-04 

- 0 • 1 0o4 2E-05 - 
-0. 5052 8E-06 

0.196706-03 
-• 0. 874066-04 

-0.229416- 1 1 
- -0.43 7496-0? 
-0.303766 01 
-0.5266 36-05 

- 0.149246 03 
— 0.120 60F 02 
-0.160156 01 

—0. 13 62 76 02 - 
-0.120996 01 
0.29047E 02 

- 0. 33392F DO- 
0.10 7696-01 
0. 4581 OE 03 

—0.378266' 02 — 


—0 .1 2078 E- 
0.3 572 76- 
0.2465 56- 
—0 . 1 1 39 36- 
-0.245966- 
0. L09906- 
0.267136- 
-0.183366- 
-0.2662SE- 
0. 392 64E- 
-O.B77I5E- 
—0.2 7386 E- 
0. 52239E- 
0.20152F- 


-15 

-05 

■C6 

-03 

■03 

■02 

•04 

03 

■04 

03 

04 

05 ' 
02 
02 ' 


-0.4351 5E- 11 
-0 • 78 95 2 E- 02 
— 0. 1 304*-E 00 
-0.232426 00 
—0.9147 16 01 
-0. 13G60E 00 
-0.34338IE 02 
-0.944036 01 
0.C99736 00 
0. 554686 03 
-0.963366 01 
-0.32730E-01 
0.1 873 9E 01 
-0.169666 03- 


0.21 1 3 IE — 10 
0,. 226*66 CO 
0.12 1376 0 2 
-G. 771 526-01 
-0. 245S6E— 03 
-0.655736 01 
-0.536126 01 
0.352316 01 
0.149756 02 
0.225676 02 
-0.171926 00 
-0. 65Q32E 01 
-0.381236 00 


0 . 1 1 34 76- 1 5 
0.284666-06 
-C. 581656-03 
0.1558 26-04 
01.164436 06 
—0.4 7275E Cl 
0.362156-04 
-0. 13 7C6E-C3 
G .151676-04 
-C. 11 7226-02 
-0.16 3076-04 
-0.254306-04 
-0. 54 14CR-C2 


C.4906OE— 11 
0.673 3 IE 00 
0.224696 02 
0.144176 02 
-0.290776 00 
0.157626 06 
0.13730E 02 
— 0 . 1 1 8 72 E 03 
C.1C1466 Cl 
-0-956526 02 
-0.332176 02 
0.39057c 02 
0.10997E 00 


— 0 .24005E— 05 
0.247 7 86-01 
0. 478 l 56 01 
0.46 9636-02 
-0.514716 01 
— 0.474G16-03 
0.363596 01 
0. 1 9 75 46 CO 
0.179456 02 
-0.890816 00 
-0.407306 00 
0.105726 01 
0.731236 01 


-0.433416-05 
-0.266936 OO 
-0.228776-03 
0.157306 02 
-0. 558396 00 
0. 523816 01 
0.435466-01 
- 0.278466 01 - 
0.122486 01 
0. 10 7 356 OC 
0.6 397 76-01 
-Cl. 5073 3E 00 
-0.39426E 01 


— 0. 324016-04 
0.605786 00 
0. 899946 01 
0.400516 00 
-0.795236-01 
0.248956 01 
-0.124956 01 
-0. 13 78 IE 02- 
0.259206 00 
0.23458E 01 
-0.298216 00 
0.231116 00 
-0.573926 00 


0.2071 5E— 01 
-0. 163736-03 
-0.264966 02 
0.704666-01 
-0.4380 IE 01- 
0.510196 01 
O.26032E 00 
0.46821 E 01 - 
-0.547356 00 
0.907376- 00 
-0. 16732E 01 
0.47H5E 00 
0.S0682E 02 


-0.384516 00 
0.55575E 01 
0.373T7E 01 
-0. 38 »91€ 00 
0 .23 75 If 00 
0.8690 IE— 04 
0.52570E 00 
0.044496-01 
0. 28 15 76 0 0 
-0. 35016E— 0 1 
0.91379E 00 
0.980976 01 
-0.829786 01 


-0.815156-11 
- 0.16389E-03 
-0. 250256-03 
0.96224E-07 
— 0.29077E 00 
0. 1576CE 06 
-0.527196-04 
0.436956-06 • 

0. 109056-04 • 
0.379826-05 
0.3 53546- c4 — 
-0.60)0 596-06 - 

0.413626-02 ■ 


- 0. 1289CE— 1 0 
-0.120196-03 ■ 
0.160766 06 
0. 1146GE-04 
0.598996-05 - 
0. 233 5 36-02 
0.345326-04 
•0. 339606—04 
-0. 395006-04 
0.758756-04 
0. 163856-04 
•0 .205286-05 
•0.254086-03 


-0.5953 06-09 
0.038516-06 
0.132506 00 
-0.600046-06 
0.08 1576-05 
-0.11871 E— 03 
0-. 179096-04 
-0- *71646-04 
- 0. 2 6 31 6£— 04 
-0.179096-03 
G. 42603 E-04 
-G.36193E-04 
-0.94 1456-04 


-0.160706-06 
0. 107486 06 
0.379356-03 
0.319416-05 
- 0.14324E-04 - 
-0.42936 E 01 
0. 162196-03 
-0. 161596-04 
0.615436-04 
0.25793E-05 
0.103086-05- 
0. 9O20OE-O3 
-0.232316-03 


0.150756-06 
-0. 11726F 00 
-0.785916-04 
0.334336-06 
-0. 239196-02 
0.96250E 05 
0.2B2C6E— 05 
- 0.113076-04 
—0.379326-04 
0. 52855E-05 
-0.259376-06 
-0. 14555E-03 
0.92310E-03 


0. 526526-06 
-0.31+776-01 
-0.1PB036 03 
0.210126 00 
0.164476 06 
0.420346 01 
-0.376436 02 
-0.120636 00 
-0.36C8 3E CO 
-0.2128OE 00 
0.610716 01 
-0. 50206C 00 
-0.12700E 02 


-0. 200916-06 
-0.83767E-02 
-0.442496 00 
-0.103236 00 
0.344436 01 
-0.817256 02 
-C. 9062 OF 00 
-0.55794:6 02 
-0. 86 2366 01 
0.655356 02 
0.24 36 96 02 
-0. 197366 01 
0.491766 01 


0. 146666-04 
0.131606 01 
-0. 16008E 06 
-0.86068 E-01 
0.771366 01 
0.79427E 01 
0. U499E 02 
-0.561366 00 
-0.209296 02 
-0.356436 02 
0.250646 02 
-0.17839E 02 
-0.995416 02 


0.163766 00 
-O.307O7E 00 
0.631936 00 
0.528966-01 
-0.128136 02 
-0.962586 05 
-0.291326 01 
-0. 20 0 0 36 02 
0.332286 02 
0.73 1966 02 
0.675236 00 
0.14367E 03 
0.643046 01 


0.77 50 76-01 
-0.107766 06 
-0.830966 02 
0.329956 00 
-0. 400776-01 
-0.446426 01 
0.389 12 E 01 
- 0.793536 01 
-0.30628E 02 
0.243926 01 
-0.163316 00 
-0.232336 03 
0.107356 04 









_ _ _ Table 1-4: Coupled Modal Damping Matrix (Continued) 

NASTRAN MODAL DAMPING MATRIX (BHHI, SCALED BY THE FAC ICRS 0.17516 03 AND OilOOOE 01 

4 

—MODE- - - — VALUES — 


-0.3192 7E-12 

— 0.3390 7E—1 1 

0.187606- 

-1 1 

-0.260 7 76-05 

—0.21 835E-05 

0.171116-05 

0.9 369 IE 

00 

-0.431906 

01 

—0. 1 ft 1476—03 

- 0. 26995E— 02 

0. 696546-01 

-0.543506-02 

0.5406 3'E-0 1 

-0.227796 

02 

- 0.1 19026-05 

-•-0.461716 

01 

0.4103 IE 01 

—0.40069 F 

02 

0.486496 

00 

-0.445536 01 

0. 268456- 

-05 

-C. 475446 

01 

0.685236 

00 

-0.7Z283E 

00 

0.1171 IE -04 

0. 13430E 

00 

-0.965336-02 

0.119486 00 

-0.30053E- 

-01 

-0.18 1876- 

-01 

-0.869196-03 

0.56235F 

00 

■ 0.57 LBOE 00 

0.558396 

00 

— 0.59U59E-G5 

0.344436 01 

0. 71 18 IE 

02 

— C. 1 324 76 

00 

-G.3 54396 

00 

- -Q.87772E-01 

— 0.22196E 02 

-0.47534E 

00 

0.43 04 9E 

'01 

0.141406-03 

-0.1 182 IE 

01 

0.392656 

00 

-0.247486 

01 

-9. 10658E-O3 

0.403966 00 

-0.67830E 

00 

0. 81 C 8 IE 

00 

-0.46 3326 02 

-0. 129806-02 

0.19846E 

02 

-0.1X4416 

01 

-0.932136 

01 

- 0.31 79 IF 02 

- 0.5 8 52 66 

01 

- 0.236196 

01 

-0.559636-02 

— C.62335F 

01 

-6. 13702E- 

-01 - 

-0.596706 

00 

0.773706-01 

0.1 211 3E 00 

0.2227 IE- 01 

C. 685306-02 

-0.039306-01 

-0.11 363E 

01 

-0.206506- 

-01 

0. L9075E 

01 

0. 25582E— Cl 

O.X575 7'E 01 

-0.152656 

02 

0.617636 

01 

0. 13 79 7E 03 

0. 227136 

02 

0.3072 B6 

GO 

0.237626 

01 

0.536886 

00 

-0. 245456-02 

--0.37905E- 

-01 

■ --0.63335 E- 

-01 

0.217346-01 

- 0.421466- 

-01 

-0.35 194E 

01 

0. 4O292E*-0I 

— -0. 5735BE 

00 

-0.18 1446-01 

-0.590626- 

■01 

C. 1244 06 

C3 

-0.954846 02 

0.1674 36 

03 

0.23 804E 

01 

-0.193756 

01 

—0.739G5E 

00 

0.626636 00 

0.110746- 

-02 

0.525526-02 

0.895166-01 

-0. 173966 

00 

-0. 90489F 

00 

-0.496656 

00 

-0.689756 

01 


-• 0.2204 IE 

01 
























-0.3229 7'E- 11 

—0. 170566-11 

C . 75577E— 1 1 

— 0. 4 3 720E — 05 

0. 16 6046- 

-05 

0.1 6829E-04 

0.129846 

02 

0.313566 

00 

—0.41 0926-02 

— Q.3'55766- 

-02 

0.4494 56 

00 

-0 .9 3437E— 02 

-0.36 20 IE- 

-02 

- 0.170686 

01 

0. 18932F- 

-06 

- -0. 42401 E 

01 

0.386626 02 

0.42762E 

01 

-C.933G6E 

Oic 

0.4 11956 01 

0. 14 3506- 

-05 

-0. 70992 E 

01 

0.5644 7 E-01 

-0.671436 

01 

0.7211 26-05 

0.83694 £-01 

— 0.46 5-35 E- 

-03 

—0.10 1876-01 

-0. 144146- 

-01 

-0. 5572 5E- 

-01 

—0. 59477E- 

-02 

—0.622 12 E- 

-01 

0 • 1 8 9 7 66 01 

— — 0. 79 52 3E— Otl 

- C. 0815 76- 

-C5 ■ 

0.771366 01 

-0.1324 7E 

00 

- 0.71520F 

02- 

-0.339396 

01 

0.11682E 

00 

0.298066 01 

0.1141 46 

00 

0.82644E 

Cl 

0.2034 HE- 03 

-0. 170226 

01 

0. 14683E 

01 

-0. 54250E 

01 

-0.236536-03 

0.13679E 01 

-0.108466 

02 

0.40602E 

01 

0.1337B6 02 

-0.45427F 

DO 

-0.649 5 9E 

01 

-0. 42 11 IE 

01 

-0.36 8476 

02 

-0.633096 01 

-0. 173566 

01 

C. 265 i GE 

02 

0.22584E— 02 

0.619256 

00 

-0.16164E 

00 

-0.188216 

01 

— Q.8C5556— 01 

— 0. 149746—02 

0.33307E- 

-01 

0. 12440 E 

00 

-0.139466 00 

0.2273 76 

00 

0. 14737E 

01 

-0.21 75 OE 

01 

0. 192786 

01 

-0,206046 01 

-0. 6t>7 1 56 

02 

C. 13100E 

02 

-0.235266 02 

0.138546 

03 

—0.617746 

01 

0. 12V98E 

02 

0.56993E 

00 

-0.267876 00 

-0.167196 

00 

-0-35 17 7E 

00 

0.466076-01 

- 0.5022 IE 

GO 

0.69015E 

00 

0.140696 

00 

— 0.642736-01 

0.94B5 5E-02 

-0. 1 5350E- 

-O'l 

0.17963E 

02 

0.16798C 03 

0.954396 

02 

0.255516 

01 

-0. 39064E 

01 

0.29733E 

01 

-0 .8 19356 01 

0.27490F-01 

0. 193S5E- 

-Cl 

-0.289366 00 

-0. 75390E 

00 

-0.115846 

02 

0.32297E 

00 

0. 15485E 

02 

-0.49250E 01 

• 0.10325E 

01 

l~ -■ 





... 






-0.67 109E- l l 

- 0.3052 2F.- 

■10 

-0. 354C3E- 10 

-0.764486-05 

-0.1026 I E- 

-05 

-0.72550E- 

-04 

-0.60 178E 

00 

0.S6657E- 

-03 

-0.13 10 76-01 

■ •-0.141746 

00 

0.2494 IE- 

-01 

0.550 HE- 01 

0. 12099E 

00 

- 0. 276936-01 

0. 14400E-04 

-• 0.64995F 

01 

-0.1B43GE 01 

-0.7221 4F- 

-01 

-0. 162696 

0? 

0.14746 E 02 

0 , 30 19'5'E' 

-0 4 

0. 14690E 

02 

0.78959E 

01 

C.8000B6 

01 

-0. 65 1946-05 

0.13 26 2'E 

01 

-0.992760-01 

-0.58247F-02 

-0. 216456 

00 

0.103 036 

00 

-0.6391 36-01 

—0 • 38 48 0 E— 0 1 

-0.93456E 01 

-0.43 00.16 

01 

0 • 14324E-04 

-0.128136 02 

- -0.35439E 

00 

-0.35939E 

01 

0. 88104E 

01 

- 0.42445E 

00 

0.249626 CO 

-0.13 33 IE 

00 

-0. 117876 

02 

-0. 331 346-03 

0.419756 

00 

-0.646 70 E 

01 

0.72722E 

01 

0.33060E- 

-03 

0.173466 01 

0.417296 

00 

-0.18931E 

CC 

-0.14 5 75E 00 

-0. 1092 BE 

oc 

0. 930946-01 

0.56533E 

00 

0.75647E 

00 

-0.35673F— 01 

— 0.22 82 OE 

01 

-0.17185E 

01 

-0 .68 6086-01 

0.4592 36 

00 

-0. 1034 IE 

01 

-0.26741E-01 

-0.2U13E 

00 

0.309746-01 

0.348 12E 

00 

0.469CUE 

00 

-0.12943E 01 

0. 101336 

00 

0.283306 

00 

-0.21752E 

00 

0.3883 BE 

00 

0. 592426-01 

—0. 744206 

01 

-0.719526 

01 

0.470976 00 

-0.75255E 

01 

— 0. 18289E 

00 

-0. 230236 

01 

-0. 86224E-01 

— 0 .74640E-0 1 

-0.433276 

00 

0. 7694 7E 

00 

• 0.116286-00 

-0.509266 

00 

--0.21271E 

00 

-0.176906 

00 

— 0. 374576—01 

-0.492246-01 

-0.560386 

00 

-0.58 2 79E 

01 

-0. 72050E 01 

-0.51 11 OE 

01 

0. 118 28 E 

00 

-0.27298E 

01 

0.37987E 

01 

-0.221 S6E 01 

0.124056 

01 

0.15494E 

00 

-0.67565E 01 

0.4164 IE 

01 

-0.16450E 

02 

0. 174986 

02 

-0.14248E 

02 

-0.412586 01 

0 .445566 

01 

.. .... _ . 




. . ... 

— ... 

... 

. 
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— 
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. Table I 1 — : Coupled Modal Damping Matrix (Continued) 

NASTR AN MODAL DAMPING MATRIX (8HH), SCALED 3Y THE FACTCR5 0.175 IE 03 AND 0.10006 01 
■MODE VALUES 


40 


41 


42 


-0.118806-09 

- Q .992696-0 l - 
0. 326576-01 

-0.18008F-05 

-0.198786 01 
0.32U C6-02 
0.105 3 OE 03 

- 0. 503836-02 — ■ 
0.19410E 00 
0.379316-01 

- 0.80678E-01 
0.1 309 '8 6 01 

-0. 16608E 01 

- 0 . 10996E 02 — 


O.USOOE-ll 
■ — 0. 3433 4E-02 
0.34 2fi'0E 00 
-0.33350F-05 
— 0.1160 TiE 01 
0.807836 01 
0.94712E-01 
— 0 .9,3 24 5 E 01 
-0. 3'9 99 IE 01 
-0.65,44 IE 00 
—0.18 32 5E-01 
0.969 IGF — 01 
— 0.363466 00 
0.1498 86 00 

0 .954716- 12 
*0.270506-01 
0. 31 049E-01 
0.316666-06 

— 0. 591576-01 
-0.18516E 00 

0.31 I1TE 00 

0.12 l TIE 00 

-0.432596-01 
0.41 04 CE CO 

— 0.68030 E-02 
0.2934 56-01 
0. 1032 56 00 

0.179346 01- 


-0. 12202F 

-C9 

0.151596-09 

-0.109346-04 

0 . 31 5406 

-0 5 

-0.67756E-04 

0 . B7649E- 

-02 

C. 16204E-01 

' 0.5030 76 01 

0. 949126 

-01 

0.264836-01 

0.470236 

-01 

0.461056 00 

-0.76447E 00 

-0.2J684E 

-02 

-0.278216 

00 

0. 40537E- 

-01 

- 0-. 83034E-03 

0.48295E-04 

0.509426 

-01 

-0 .636476' 

-01 

0 .2375 1 E 

00 

-0.239 19 E-02 

-0. 4OC77E-01 

-G. 8 77 726- 

-01 

-0. 116826 

00 

0.432 806- 

-01 

0. 11256E 00 

' -0.24 676 E-02 

0.23209E 

OO 

-0.33665E 

00 

0.24626E 

01 

-0. 1223'BE 01 

-0.27100C 00 

0.356446 

01 

0.626216- 

-01 

-0.311896 

01 

—0.228476 01 

0.14515E-02 

0 . 333366 

00 

C.34774E 

00 

0.36073E 

00 

0. 179 936 01 

-0.174496 01 

-0.17531 F 

00 

-0.149036 

00 

0.496256 

01 

0.32 19 8E 01 

-0.17566E 00 

0.46592E 

00 

C. 19454E 

00 

0. 24842E 

00 

-0.751846 CO 

0.556436-01 

- 0.322046 

00 

0.290186 

00 

-0.35871 E 

00 

-0.228056 02 

0.124636 00 

0. 127 HE 

00 

-0.264276 

02 

0.177946 

01 

0. 13674E 02 

-0.402776 02 

-0.125446 

03 

0.22423E 

02 

0.31727F 

02 

- 

. - 


- - 



0.109406-11 

-0.154486-11 

-0.37323E-06 

-O.56017E-O7 

-0.10I45E-05 

0.291866-01 

0.693 166-01 

—0.3? 1 06E-01 

-0.322156 

00 

0.8451 3 F 

01 

0. 126 596 

02 

— 0. B6347E CO 

0.31174E 01 

-0. 579296- 

-04 

0.124366 

02 

-0.227366 

00 

-0.53 3666-02 

-0.259056-01 

0. 2403 OE 

00 

0.1393 5F 

00 

0.898876 

00 

-0.70815F-C4 

•— 0. 12060E 02 

•-0. 221966 

02 

- 0. 29806 E 

01 

-0.185166 

00 

-0.117396 02 

-0.40 50 BE- 03 

0.46C696 

00 

-0. 2809 56 

00 

-0. 3I683F 

oo 

-0.647756-01 

0. 169896 02 

-0.446286-01 

-0.72527E 

01 

-0.30255E 

01 

0.415C 96 00 

0. 100016-02 

0. 68 3526 

01 

0.609246 

00 

-0.451696 

00 

0.111636 01 

—0.24 1 76 E 00 

-0.907126 

00 

0 . 2 1 4 8 OF 

00 

•0.14500E 

01 

-0.52 0 3 BE- 01 

-0.43 812E 02 

-0. 166566 

01 

-0.94883 6-01 

0.160026 

00 

0.16031E 00 

-0.106106 00 

-0. 1 184 46 

00 ' 

0. Ill 506 

01 

0.2 36316 

00 

-0.41 H906 07 

0.366576 02 

-0.479046 

02 

-0.223246 

00 

■0.4 32486 

0 0 

-0 245286 00 

-0.31350E 01 

C. 972006 

O’O 

— 0. 86390E- 

-02 

0.2742 76 

00 

' 


- ' 


- 


0.34749F-11 

0. 158486-11 

-0. 34 7436-06 

-0.338216- 

-06 

0.212456- 

•06 

■0.16 7036 

00 

0.2B545E— 01 

-0. 75299E-01 

•- 0.52782F 

01 

- 0.21290E 

oo 

0.27914E 

0.0 

-0.3188 86 01 

— 0.81787E 00 

0 . 109036- 

-02 

0.6451 OF- 

-01 

■0.534956 

00 

-0.109226-01 

-0. 64500E-03 

0. It 2796 

00 

0.395646- 

•03 

•0. 401 OOF 

00 

0 . 10990E— 02 

-0.130606 00 

-0.47534E 

oo 

0.1! 4 146 

00 

0.626C6E 

01 

-0.699606-01 

0. 10957E-02 

0.207396 

00 

0.285946 

00 

0.3 l 3656- 

-01 

0 .22 5 36E-0 1 

0.41424F 00 

0. 1 1 2456-0 l 

-0. 161656 

CO 

•0. 17696E 

01 

0.1278LE 00 

0.785136-02 

■ 0.99430E 

00 

- 0.2905IE 

OO 

■0.30! 456 

00 

0.26552E 00 

0.38 48 9E CO 

-0. 383726 

00 

-C. 239276-01 

•0.157896 

01 

-0.82912E 01 

-0.928496 00 

0.108 35E 

00 

-0. 10258E 

01 

0.454496 

00 

• C. IJ.866E 00 ■ 

— 0.13703E 00 

— 0.62940E— 0 1 

0.153606 

00 

0.110946 

00 

-0.143 HE 01 

0.8 897 OE 00 

-0.979826 

00 

-G.I2550E- 

■01 

0.13394E 

0.17286E 

02 

02 

0.227746 01 

0.896666 01 

0.4482 16 

00 

-0.580816 

00 



4 





0.10307E-01 
-0.I7582E-O2 
-G. 110996 00 
— 0. 10196E 01 
0.424456 00 
-0. 500386-01 
0 .203556 02 
0. 212026 01- 
0.178066 00 
04 70553 E .00 
0.811376-02 
-0.4B499E OC 
0. 48473E 00 


0.24945E 00 
-0.437176-04 
-0.60 0696 00 
0. 905286—03 
0.24962E 00 
0.711436 01 
0.132966 30 
0.34353E 00 
-0. 750 5 9E 00 
-0.56173E 00 
-0.277966 00 
-0.26306E 01 
0.5401 76 01 


0. 1192 26-01 
0. 849856-03 - 
-0.18328E 00 
0.115796-02 
-G. 1333 16 00 
0.850196-01 
0.295476-01 
0. 1031 16-01 
0.13407E 00 
-0. 526386 00 
-0.844616-02 
-0*651326 00 
0.505576 01 


0.677516-03 
-0.192786-01 
0.156086 01 
-0.842856-02 
- 0.262276 02 
-0.1 5041E-02 
— 0. 10360E 01 
-0.134276 00 
-0.266496 00 
0.359066-01 
0.515316-02 
0.447546 01 
-0.47995E 01 


0.1822 76 00 
0.06344F 01 
0.437396 00 
-0.368696 01 
0.32 166E-02- 
0.27549E-03 
0.1207 IE 01 
0.23 560E 00 
0 . 2 4 82 36 00 
-0.18503E 00 
0.483096 01 
-0.16489E 00 
-0.866336 00 


0.297146-02 
0.159836 00 
-0.28C6 IE 00 
-0.T7 200E-0 1 
0. 432886-01 
0.65340E— 03 
0.582676-01 
0. 3 7&69F— 01 ■ 
-0.361256-01 
0.170846-01 
0.10 4476 00 
-0. I8229E-01 
-0.318686 01 
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Table 1-4: Coupled Modal Damping Matrix (Continued) 


nastran modal DAMPING MATRIX (M4H1, scaled dv time factcrs 


,17516 03 AND 0.10006 01 


VALUES 



0.424836- 
-0.263256- 
-0.221746 
*0 . 102956- 
0.13 74 26 
-0.^17396 
-0.894 3 7'E 
-0. 12 52 66 
■0.11 16 A 6 
0.274 L IE 
0.31502C 
0.8768 7 6- 
0.436166 
-0.357486 


01 -0 
04 -0 


03 -0 

02 -0 


00 -0 
02 - • -0 


01 0 

02 0 

00 - 0 , 


02 — 0 


. 278626-10 
.4026 16-01 
,684096 00 
. 8 70 35E 00 
.655736 01 
,699606-01 
.3308 4E 02 
,92 OTOE 01 
,845586 00 
.526286 03 
,513316 OH 
.1398 IE 00 
.144646 OH 
.154056 03 - 


-0-. 126316-10 
0.775646 GO 
0.266796 02 
0.137786 G2 
—0.4727 5E 01 
0.151056 06 
0.1324 76 02 
-0.1 1404 E 03 
6. L61C9E 01 
-0.871266 02 
— 0. 31 6 CflE 02 
0.41650E 02 


-0.12729E 00 


0.108096- 
-0.124346 
-0.170676 
0.20029E 
0.15762E 
-0.235746 
—0. 35770E 
-0.904526- 
-0.81 2 ICE 
0.144336 
. 0.572776 
0.9395 56 
-0.777286 


03 -0 

00 -0 


06 0 
00 -0 


02 -0 
01 - -G 
00 - 0 . 


. 351 506-06 
. 460 36E-0 1 
. 47734E 01 
. 9556 76-02 
. 43049E 01 
.744236 02 
.978976 00 
.553246 02 
.820686 01 
. 6525 OE 02 
.231746 02 
. 22090E 01 
. 52040 E 01 


-0.209116-04 
- 0.94 95 OE 00 
-0. 1541 76 06 
0.243596 00 
0. 826446 01 
0.714896 01 
G. I 09 74 E 02 
-0.437956 00 
-0.19793E 02 
— 0. 33503E 02 
0.236196 02 
-0.170946 02 
-0.9T062E 02 


0.38 35 2E 00 
-0.320236 01 
-0.261096 01 
0. 1348 26-01 
-0. 11737E 02 
-0.922476 05 
-0.281546 01 
-0. V9330E 02 
0.314826 02 
0. 700026 -02 
0.153956 00 
0.136996 03 
0. 289226 01 


C.152T0E-01 
-0.103276 06 
-0.754246 02 
0.32643E GO 
0.112566 00 
-G.63823E 01 
0.23253 E 01 
0.71 661 E 01 
-0. 29025E 02 
0.2351 3E 01 
-0. 16324E 00 
-0.220556 03 
0. 1 023 IE 04 



-0.9T309E-13 
0.167016-04 
-0-5 7866 £—04 
-0. 4093 9E- 1 0 
0.41 1616-02 
-0.40908F-03 
0.26709F-02 
-0.3648 86-03 
-0.3151 76-04 
0.872666-03 
0.103086-04 
-0.131426-04 
0.126716-01 
-0. 91 83 86-03 


0.015666-15 
0.25946E-05 
-0.245? 7E-04 
-0.12151 E— 03 
-0.47401F-03 
0.109576-02 
-0. 929466-03 
-0 .424 14E-03 
-0.799616-05 
0.153496-01 
-0.35007F-03 
0. 21000F-05 
0.513956-02 
0. 632976-02 


-0.73892E-15 
0.225146-04 
0.36054C— 04 
0. 40727 E— 03 
0.1576CE 06 
-0.23574E 00 
0 . 4 1 7 6 76 - 03 
-0.332466-02 
0.35B1 IE-04 
-0.370406-02 
-0 .9 1 250E-03 
0. 1 2 533F—02 
,-0 . 52482E— 02 


0.672646-10 
0.12 66 BE -03 
-0. 5293C6-02 
0 .58 5846—05 
0.42 0346 OH 
0.151056 06 
-0.108606-02 
-0.295C3E-C5 
0 . 1 4476S-04 
0.642426-04 
0.199816-03 
0.41 802 E-04 
0.403976-02 


-0.43266c- 10 
-0.767486-04 
0. 154G7E 06 
0. 10 Z 94 E-04 
0. 14140E— 03 
0. 2 8449F-04 
-0.1 79 3 2 E-04 
-0. 15412E-02 
-0.275 106-03 
0. 196766-02 
0.675416-03 
0.105986-03 
0. 77974E-03 


0. 84299E— l l 
0.23971E-04 
-0.4257 IE 01 
0.6991 76-05 
0.263486-03 
0.99656E-04 
0.335406-03 
-0. 308966-04 
— 0. 59202E-0 3 
-0.115136-02 
0. 71 876E-03 
-0.352256-03 
-0.293626-02 


0.13291E-04 
0.103016 06 
0.36847E-03 
0. 1 19 6 36 -04 
-0.33L34E-03 
-0.673346 01 
-0.70079E- 04 
-0. 556T0E-03 
0. 96126E-03 
0.1992 l c-02 
0.567676-05 
0.47626E-02 
-0.340 7 4 E-04 


0 .4069 5E-06 
-0. 3:04896 OH 
-0.23 185E-02 
0. 1 1 078E-04 
-0.24676E— 02 
0.92250E 05 
0. 818616-04 
0.214846-03 
-0. 86523E-G3 
0.71996E-04 
-0.69481 E-05- 
-0.643646-02 
0.299766-01 


0.340396-1 l 
-0.6 58 046-01 
-0.7319G6 00 
-0.95533E-05 
-0.3b 4 7 06 01 
0.460696 00 
0.59 63 06 GO 
-0.259726-02 
-0.35668E-02 
-0.90375E 00 
-O.85361E-01 
0.239 726 00 
-0.68 6 8 36 01 
-0.128176 02 


0.766226-10 
0,103016 00 
0.467636 00 
-0.18 1236 01 
0. 5230 l£ 01 
0.20739E 00 
-0.294236 00 
-0.59036F 00 
0.575456-01 
-0. 57H4E 01 
0.71590E 00 
0.40939E 00 
-0. 805286 00 
-0.U696E 02- 


-0. 553866-10 
• O.I0074E-01 
G. 1 501 IF 0? 
-0.71 1586-01 
0.23353E-02 
-0.74423E 02 
0.108856 00 
-C.308C3F 01 
0.143426 01 
0. 1 03 S OE 02 
0.4 22416 00 
0.5791 IE 01 
-G.63004E 00 


0. 3 13206-05 
-0.252216 00 
0. I 999 7 E 02 
-0.69935E-O2 
-0.017256 02 
0.284496-04 
0.2 l 3656 01 
C.937O5E-01 
-0.1096 IE 01 
-0.1T2536 01 
-0. 25375E 00 
-0.123066 01 
0.105896 02 


0.161 156-05 
- 0. 15932E 00 
0.235T9E-02 
0. 1774 36 OC 
-0.118216 01 
0.54637E 01 
-0.185186 00 
—0.624846 01 
0.25 14 IE OG 
-0.377476 01 
-0. 34656E 00 
-0.410186 01 
0.79727E 00 


-0.6972 l E-04 
0.37266E 00 
0.82 26 36 02 
0.224356-01 
-0. 17022E 01 
-G.41Q386 00 
-0.685466 00 
0.12919E 00 
C. 492246 00 
0.185216 01 
--G.73962E 00 
0.17366E 01 
-0.728216 01 


-0.220316 00 
0.160456-02 
-0.864476 01 
-0.938426-01 
0.41975E 00 
0.4748 5 E 02 
0.17267E 00 
-0.204036 01 
-0.708136 00 
-0.74086E OO 
-0.105016 00 
-0.42592E 00 
-0.637316 01 


0.4 7 485E-02 
0. 51 4626 02 
0.86652E 01 
-0.15516E 00 
0.23209E 00 
0.348696-02 
-0.65 l 48E 00 
-0.13192E 00 
0.525606 00 
-0.14 1616-01 
0.210876 00 
-0.25039E 00 
0.577046 00 
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Table 1-4: Coupled Modal Damping MatHx (Continued) 

NASTRAN MODAL DAMPING MATRIX IBHH) , SCALED BY THE FACTCRS 0.17516 03 AND 0.10006 01 

-MODE • VALUES 

46 



47 


N> 

-te- 


0.532236-11 

0.26 617E- 

-10 

0.12 6 306-1 Q 

0.55024E- 

■05 

-O'. 26&46F-06 

0.49667E- 

-04 

0.2 3 B6 76 

00 

- 0.4366 4 F -01 

- 0.469736-01 

-0.556466- 

■02 

0.133896 

00 

0.369076-01 

— 0. 59579E— 01 

-0. 8373 OE-04 -■ 

0. 766496 00 

-0.74 8 3 BE- 01 

0.132466 

02 

-0.135496 

02 

-0. L2741E-03 

— 0.98387E 

01 

-0.617056 

01 • 

0. 756586-05 

-0.155446 

01 

-0. 123516-02 

0.541106- 

■02 

U.36673E-01 

-0.290496-01 

0.91 5016-01 

- 0. 611536 01 

0.240956 

01 

-0.110716-03 

0.794276 

01 

— 0.39 26 56 00 

0.14683F 

01 

-0. 646706 

01 

-0.288956 00 

0.285546 

00 

C.7I48SF 

01 ' 

G.99656E- 

•04 

-0.410306 00 

0.53566 6 

01 

-0.443986 

01 ■ 

— 0.29055E 01 

0.310146- 

-01 

0.517196 

00 

— 0.31666E- 

•01 

0. 34757E-01 

0.610216-01 

-0. 703056 

00 ■ 

— 0.26 4 6 56 0 0 

0. 4 9 72F1H 

01 • 

-0.958606 

00- 

- 0.601216-01 

- -0.459436 01 - 

- 0.206006 

01 

- —0. 2556 16 

01 - 

O.2D475E-01 

-0 .342596 

00 

-C.163CCE 

QC • 

0.817656 

00 

-0. 64U55E 00 

-0.225106 

00 

0.363846 

oo ■ 

0. 17206E 00 

0.806026 

01 

0.442636 

01 

0.259306 

00 

0.35215E 01 

0.9713 7F- 

•01 

0.16070c 

01 

- 0.B3255E— 01 

0.521006 

00 

-0.631726 

00 

-0.211056 

00 

• O'. 419 986 00 

0.289656 

00 

0.6 5 02 IE- 

•01 

-0". 87 17 16-01 

0.22079F 

00 

0.964416 

00 

0.25339E 

01 

0.257056 01 

-0.194206 

01 

-0.621046 

01 

0.454926 01 

0.302996 

00 

0.309946 

00 

-0.209366 

01 

— 0. 528926 QO 

C. 5 034 IE 

01 

C. 56392 E 

01 

— 0.765586 01 

— 0.245526 

02 





— 



• 

— 

0.596646-12 

-0.56704 6- 

-12 

-0.607566- 

■11 

0. Q5949E- C7 

0. 1 1 63 7E-0'6 

-0. 17402E- 

-05 

-0.273076 

oo 

0.223796-07 

-0.252956 

-07 

-0.485526 

00 

0.211606- 

-01 

- 0.015376-02 

— 0.6 5492 E 

00 

-0.273816 

01 

0.120916 01 

0. 2B80 06 

00 

-0.131156 

02 

0. 108416 

03 

-0.41C50E 01 

G. 94 1546 

05 

-0.277376 

00 

0. 4406 Of — 05 

0.135996 

00 

-0.842756 

01 

-0.1 23366 

00 

0.393576-01 

-0.182856 

00 

-0.265496-01 ■ 

— 0.35594F 02 

0.51019E 

01 

-0.429366 

Ct 

-0.9625BE 

05 

—0.247486 01 

-0.542506 

01 

0.727226 

01 -- 

0.711 43F 01 

0. 850196- 

-01 

-0.922476 

05 

-0.673846 

01 

0.47485F. 02 

-0. 443G0F 

01 

0.563366 

05 

0.59769F 00 

0.20099E 

02 

-0. 003 l OF 

01 

0.219546 

02 

0.553036 00 

-0.670316 

01 

0.171906 

01 

0.730236 01 

0.55707E 

01 

0.697536 

02 

O'. 759916- 

■01 

- 0. 32170F 02 

0.25 865 E 

00 

0.111566 

02 - ■ 

0.7540 46 00 

-0.499? 7E 

00 

-0.673296 

UO 

0.235116 

00 

0.509246 01 

0.121B3E 

02 

-0. 19348E 

02 

-0.169106 02 

-0.32732F 

03 

0.554 336 

02 

-0.457756 

00 

-0.40531F 02 

0 .208436 

02 

-0.428496 

02 

- -0.2 09 3 96 00 

— 0.559796 

Gl 

0.193766 

02 

— 0. 35429E 

01 

0.14714c 02 

-0.146016 

02 

--0. 598116-01 - 

-0.43 1626-02 

0. 6 1 2 B 36-0 3 

-C.221’886 

02 

-0.142056 

01 

-0.130086 01 

C .109806 

02 

-0.035756 

02 

-0.268026 03 

-0.107496 

OL 

-0.597376- 

■01 

0. 7317 CE 

01 

-0. 277346 OL 

0. 5795 OE 

02 

-0.31732E 

01 

- 0.181066 02 

-0. 960 5 06 

02 











•0.1 2 89 66-02 
-0.356906 01- 
-0.66670E 01 
0.59044E-01 
•0.336656 00 
-0.264776-03 
-0.359196 00 
0.121B0F CO 
-0.422686 00 
0.60623F-01 
•0.68 008 F-Ol 
■0.719036 01 
0.13918E 02 


•0.10880E-01 
0. 63065F 05 
0 .478036 02 
•0.16250F 00 
-0.50038F— 0 1 
-0.144066-03 
-0. 16 237E 01 
-0.43646E 01 
0.1 781 6E 02 
-0.1433 BE 01 
0.55346E— 01 - 
0. 13414E 03 
-0.623386 03 


48 —0.5932 7E-13 0.532916-15 -0.944646-15 C. 531966-10 -0.170256-10 

—————— 0. 1 29406—04 ~~ 0.20I28E-05 -0.21324E-04 0 .92 ' 55E-04 • -0. 646Z6E-04 

0.518076-04 0.127756-04 -0.923796-03 0. 47002E-02 0.940986 05 

0.2U7046-09 -0.62!)03t-04 -0.36686E-03 -0.54479E-05 0.3795 66-05 

— 0.374646-02 0.869011-04 0.962506 05 -0.446426 01 ■ -0 . 1065 BE-0 3 

0. 275497-03 Q.6534UF-03 -0.688236 01 0.92250F 05 0.34B69E-02 

0.1601 76-02 0.900086-03 -0.3315 1E-C3 0.95C88E-03 0.275606-04 

— - 0.342366-03 0. 153946-09 0.299986-02 0.373346-05- 0. 141206-02 

0.335036-04 -0.425226-04 -C. 305C86-G4 0.240266-04 0. 204656-03 

-0.70 46 7E-03 — 0. 141 75 C— 01 0.176396-02 -0.174426-04 -0. 1766 IE- 02 

0.914386-05 0.19710F-03 0.85654E-03 -0. 1376 16-03 - -0.626 166-03 

— 0.1 2325 E-04 0.10805E-05 -0.922976-C3 -0.645006-C4 -0. 603496-04 

-0.118356-01 0.300546-02 -0.318326-02 0.298296-02 0.329306-03 

— 0.773636—03 — 0.32943E-02 ■ - - - 


-0.12502E-04 -0.4673 lE-Ofc 

0.629 146 05 0.274476 01 

0.203346-03 0.208336-02 

O.B0101E-05 — 0.T1O67E— 05 

0. 330606-03 -G. I 50416-02 

-0.144 06 €-03 
0. 71 73 6 E-04 


-0. 12604E-09 
-0.207366-04 
0.427776 01 
-0.779926-05 
-0.236536-03 
-0.26477 E-0 3 
-0.20 9136-03 
-0.17149E-06 
0.520896-03 
0.023346-03 
-0.6278 16-03 
0. 59950E-03 
0.242146-02 


O.470t9r— 03 
-0.827996-03 
-0. 19U86-J2 
-0.2593,-6-05 
-0.319836-02 
-0.27108E-03 


0.563406 05 
-0.65957E-04 
-0. 109056-03 
0.774046-03 
— 0. 6101 OE-04 
0.75689E-05 
0.508116-02 
-0.272516-01 
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Table 1-4: Coup led Mod al Damp Ing M atri x fCont T nued) 


NASTRAN HQOAL DAMP TNG MATRIX (BHHJ* SCALED-BY THE FACTORS 0.17516 03 AND 


VALUES 


-0.66C77E-09 
— o.46t9?e oi- 
0. 12 55 86 01 
— 0.62779E— 05 


- 0. TO 14 16“ < 

- 0.49471 F-C 
-U.99158F-C 

0.B7B52F ( 


—0.003976 01 - G.28454E-e 


0.947126-01 
0.62 34 OE 0 3 


0. 3111 7E 
0. 136426 


— 0. 1 1 5086 00 0.1 5902 6 

0.1 106 36 01 0.692056 

0. 2^26 OE 00 0.2 30 TOE 

-0.460506 00 — 0. 10822F 
0. 1634 IE 02 -0.322156 

-0.0091 IF 01 0.241 136 

— 0.10 14 3E 03— 0.17726E 


-0. 92 62 6E-1 i 
-0.85644E-01 
-0.5592 7E 01 
-0. 152696-04 
-0. 70168F 01 
-0.31683E 00 
0. 13642S 02 
0.67068'E 00 
"0-. 1 128 TP 00 

- 0 .50953'F 00 
0.53560E-01 
0.120T6E 00 
0.57 108E 01 - 
0.568C4F 02 

- 0.913906-11' 
0.50142E-01 
0.21500F 01 
0.699966-05 
0.91996E 00 

-0.647756-01 
-0.6 068 6E 01 
0.22244E 00 
0.741726-0 1 
-0. 827576-01 
—0.1064 3F-0 1 
-0.65302 F 00 
*0.371586 01 
-0.26377E 02 


0. 84792E-09 
— 0.65116E— 01 - 
-0.90691 E 00 
-G. 6090*6-03 
0.36039E-G2 
-0.094 3 7E 00 
— C. 68666E 01 
— 0.11476E 02 
C. 127556 02 
0.14648E 02 
..-0.40566E 01 
-0.13U2E 03 
-0.801256 01 


-0.61584E- 
-0.353746 
-0.828 78'E 
0.21869E' 
-0.16015E 
0.26709E- 
-0. 1972 IE 
-0 .337586- 
-0.54722E 
0.3260 IE- 
0.43578E 
0.39 4936 
-0.24604E 


■04 0. 

01 0. 
01 0. 


01 - 0 . 
•01 0 
00 - 0 
01 0 
03 -0 


16420E-04 
l 975 TE— 01 
3498 IE-02 
562456 00 
40396E 00 
99630E 00 
19B37E 02 
0248 7E 00- 
101476 01 
>632696 01 
17193F 01 
S3166E 01 
,687066 03 


0.3 5243 E-U 
-0.21080F 00 
-0.20618E 00 
0.104456 01 
-0.I23C9E 01 
0.3 1365E-01 ■ 

0.57C85E 01 
-0.15729E 01 
0.31 3 656 00 
0. 14356F 02 
0.417356 00 
-O.5OO30E 00 
0.13BE76 01 
0.268866 02 

0.28 04 OE— 10- 
-0.547556 00 
-0.20574F CO 
0.372056 01 
-0.53612c 01 
0. 22 536E- 01 
-0.758256 00 
-0:. 308006 01 
0.849566 00 
— 0.48649 E 01 
0 .646846 00 
-0.208526 01 
0. 16849E 01- 
0.101986 03 


0.73 110€— 10 
0.66 6 8 OF -01 
0.225 TOE 01 
0.31771F 00 
0.2671 3F-04 
-0. 330846 02 
-O.75O05E 00 
-0.1563CE 01 
-0.878366 00 
-0.25 2 54E Cl 
-0-26841 E 00 
—0.125326 02 
-0.673066-01 


-0.25 729F-1 0 - 
-0.3*0 17E-01 
0.61 0226 01 
-0. 22CG4E 00 
0.36215E— 04 
0. 1324 76 02 
0.4C678E 01 
0.13 8126 00 
-0.8503CE 00 
0.2394 IE 01 
0. 45655E-01 
-0.34447E 01 
-0-. 69481 E-03- 


0 .720296—06 
-0.45184F-01 
-O'. 76 8 38 E 01 
0.195496-02 
-0. 343396 02 
-0.92946E-03 
-0.1 702 IF 01 - 
-0.314 186-01 
0.391906 00 
0.20699E 01 
-0.317256 00 
-0.2359 IE 02 
-0.119106 02- 


-0.165886-05 - 
0. 125336-Cl 
0.297156 01 
0. 250126-02 
0.137306 02 
0.417676-03 
0.96 76 76 00 
-0.1 544 3 £-01 
-0.16327E 01 
0.1 701 TE 00 
-0.439596 00 
0.82190E 01 
0. 1 0990 6 02 


0.17545E-06 
0.74 1586-02 
0.56872E-04 
-0.570020 00 
-O.&703Or 00 
-0. 2942 36 0 0 
0.537456 00 
C. 605156 01 
-0.839390 00 
-0.196546 02 
0. 18 26 OF OC 
-0 .154501 02 
-0. 1 5965E 02 


.10COE 01 


-0.358516-03 
-0.111466 00- 
-0.53375F 00 
-0.536036 00 
0. 136796 01 
-0.29055E 01 
0.4 9546 6 00 
-0.125356 01- 
-0.764 2 IE 00 
0.51 19 IE 00 
0.163356 01 
-0-. 15159E 03 
0.12287E 03 


-0.623346-04 
-0.236596-01 
0.3 l 40 76 02 
0.34 08 36 00 
-0 .100466 02 
0.31 014E— 01 
0.634156 00 
0.252106 01 
-0.546696 00 
0 .72 1 36 E 00 
0.38991E 00 
-0 .6 6 376 6 01 
0. 1 9626 E 02 


0. 324496-06 
0. 260786-01 
0. 171406-04 
-Oi 143806 01 
0.8108 IE 00 
0 . 18 SB 56 00 
-0. 32 66 3E 0i0- 
0.6099 3F 01 
-0.153026 01 
-0.7605 76 01 
-0.489236-01 
0.71022E 01 
•G. 1106 36 02- 


0.31 133E-04 
-0.192356 00 
-0.127446 02 
-0.145676 00 
0.4G602F 01 
0.51719F 00 
-0.248566 00 
0.440466 01 
0.309066 GO 
-0.206806-01 
0.177596 00 
0.245736 01 
-0.17226E 02 


0.39613E 00 
0.24974E-02 - 
0. 17964E 01 
-0.1018 IE 02 
0.173466 01 
0.592696 00 
0.U4956 03 
0. 12008E 02 
0.954996 00 
0.383756 01 
0.393486-01 
0. CC285E-01 
0.237006 01 


-0.19144E 01 
0.442596-04 
0. 483236 01 
-0. 22049E 00 
0.41729F 00 
0.280996 02 
0. 32620E 01 
0.613186 01 
0.505946 00 
-0.140176 01 
-0.521116 00 
-0.992216 01 
-0.173706 02 


- 0.73190E 00 
0.157546-04 
0.104386 02 
0.665496-01 
-0.1 893 IE 00 
-O.8031OE 01 
-0.1B4246 01 
— 0. 37 8556 01 
-0.1021 OE 00 
0. 070206 00 
0.32905E 00 
-0.15B80E 02 
— 0.21002E 02 


-0. 20T25E— 0*. 
0.148556 01 
0.5371 3E Ot 
0.78884E-01 
0.10538E 03 
0. 16017E-02 
-0.669326 01 
0. 82 841 E 00 
-0.136126 01 
0.205256 00 
-0.1B580E 00 
0.226746 02 
-0.27284E 02 


-0.57138E-02 
-0.227916 02 
0.11685 E 02 
-0.31 260E-01 
0. 24 6 266 Cl 
0.90008 E-03 
0.577C7E 01 
-Q .314546. 00 
-0.51708F 00 
- —0.67 022F—01 
0.347996-01 
0. 174 23E 02 
-0.435466 02 




- 0.263456-02 
-0.9068 It 01 
-0.503456 Cl 

0.179396-01 
-0.1228PC 01 
- 0.33 15 16-03 
—0.232446 01 
0. 1055PF OC 
0.182106 00 
0.381316-01 
-0.58 1416-01 
— 0. 10738 E 02 

— 0.72 19 2E 01 
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Table J.-4: ..Coupled Modal Damping. Matrix (Continued) 

N AST R AN MODAL DAMPING MATRIX (DMHJ, SCALED BY THE FACTORS 0.17516 03 AND O.IOOOE 01 
MODE VALUES 


-0.209976-10 

-0.127646-09 

0.21184E-10 

-0. 704 ZfcE-05 

-0.786246-05 

-0. 10630E-04 

0.18B15E 01 

0. 13856E 

01 

— 0 .2 7B54E-01 

-0. 58033 E-0 1 

0.191176 00 

0.5.77 73E-02 

-0. 480906-01 

0.168936 

02 

-0. 657536-05 

— 0.261256 

02 

0.4763 96 01 

0.27034E 02 

0. 10261 6 01 

0.688 12 E 01 

-0. 146426-04 

0.37915F 

02 

-0. 40777E 01 

C.34C846 

01 

-0 .937 776-05 

-0.795446 00 

0. 1518 76 OC 

-0. 451 72 E- 01 

-0.84746 6-02 

0.31U67E 

00 

0.6 134 OE-0 1 

-0.48407E 

01 

0.49 5 745 01 

0.363596 01 

-0.52 7 : -9 6-04 

-0.376436 02 

-0.46332E 02 

0.133786 

02 

-0. 145756 00 

0.27100E 

00 

0.1698 96 02 

0.414246 00 

-0.3577C5 02 

' -0.10 8606-02 

0.213656 01 

—0.316666—0 l 

0.219546 02 

0.95G8BC- 

•03 

— 0. 19 72 IE 01 

-0. 1782 IE 01 

0.967676 OC 

0.656086 02 

-0.436736 OC 

-0.244116 

02 

— 0. 90682 E 00 

-0.202006 

01 

— -0. 1 5473ft 02 — 

-0. 60804E 01 

- —0. 208236 01 

— 0.724376-03 

— 0. 184876 02- 

— 0.11 9266 

01 

0.44 I28E 01 

— 0.70925F-01 

-0.4 300 316 01 

— 0.357C0E 00 

0.23643E Cl 

-0.1S955E G1 

-0.424536 04 

0.331026 

00 

-0.19455E 01 

0.B1107E 

00 

-0. 1752 IE 01 

-0. 12 032 E 02 

O. 29 08 56 01 

-0.9489frft 02 

0.103106 02 

— 0.38L54E 

00 

-0. 6025 IE— 01 

-0.33760E 

00 

— -0.496336-01 - 

0.644 186 OO 

0. 718106 00 

-0.28059F 00 

—0.568396 00 

0.106736 

02 

-0.55389E 00 

- 0.65003E 

01 

-0 . 5254 OF-O l 

0.324206-01 

-0.327126 03 

0.541 7 OF 02 

-0.892 316 02 

0. 92691 E 

01 

0. 10676E 02 

-0.334856 

02 

0.443766 02 

-0.52 571 E-OJ. 

-0 . 13672 £-0 1 

0.774736 00 

0 . 240295 OL 

0. 1 86Z6E 

02 

0.71046E 01 

-0.22637E 

02 

0.88 75 IE 01- 

—0.451166 01- 

■ ■ - - 

— . - 

— 

— 


- 

— 


-0.191426-10 

-0.2634 8 E-l 0 

0.263726-10 

-0.13 1746-05 

0.27910E-05 

0.305436-04 

-0.940996-01 

-0.17190E-02 

0.13 l 636 00 

0.215216-01 

— 0. 2021 1 E— 03 

—0. 16465E— 01 

— 0.99686 E-0 3 

—0 . 10630E-01 

0.2388 7E-04 

- 0. 75086E 

00 

-0.26539E CO 

-0.2 2 3 3 36- 01 

0.125426 00 

-0. 14022E Cl 

C. 33 3C8E-04 

0 .70998 E 

OO 

0.797486-01 

— 0.75042E 

00 

0.951256-06 

0. 857126-01 

-0.167026-01 

0.34154E-03 

0.72174E-01 

0.16290E-0Z 

— 0* 306496 00 

0. 39056E— 02 

— 0.6 357 76 00 

0.435466-01 

C. 34532E-C4 

-C.9C6ZCG 00 

-0. 129006-02 

0.45427E 

00 

■ -O.10V28E 00 

— 0.3 5644E 

01 

-0.446236-01 

0. 1 1245E-01 

-0.978976 00 

-0.179326-04 

-0.185186 00 

0.347576-01 

0.55333E 00 

0.27560F— 04 


0.19G3TE 02 0. 53745F OO -0.32663ft 00 -0.43O73E 00 0. 3126 2 E 01 0.13555E 00 0.16040E 01 0.4C8CBE 00 

0 .579686-02 -0.36730F-01 0.305096 OC 0. 153626-01 -0. 75057F 00 -0.227Z4E 00 0.133926 00 -0.199L4E-02 

-0. 98 776E-01 0. 1 73f>OE 00 -0.2G650E 00 0.60600E 00 0.104286 00 -0.8293BE-01 0.46759E-01 -0.75742F-01 

0.2 326 16—0 1 0.170205 01 0. 11637E 00 0. 1700(16 00 -0.80372E 00 0.324026-02 0.555296-01 0.35176E-02 

0. 134026-01 - -0.17G7OE-GI -0.135505 00 0.274606-01 0. 771416-01 - -0.330036 00 - -0. 2 1 63 8 £-01 0. 148476-01 



0.526616 

00 

-0.2553CF- 

-01 

0.248256 02 

-0 .108446 01 

-0.92594C 

00 

0.279666 

02 

0.45977E 

01 

0.41033E 

01 


0.664406 

01 

0.35029E 

01 

0. 52E64E CC 

-0. 30 59 36 02 

-0. 93348ft 

02 

0.66 966 F 

01 

-0.34779E 

00 

-0.311096 

00 

— 

— ~ 0.6432CF 

01 

0.15295E 

02 

* 

.... 






- 

•- 


54 

0.571426-11 

0.32717E-10 

0. 187816-12 

0.268356-06 

0. 3956 3E-05 

0.556046-05 

-0.9442 2E 

00 

-0.86 61 36 

00 


-0.920866-02 

- -0 .7 OS32E-02 

- — 0. 740886-0 1 

-0. 137216-02 

0.21673E- 

-01 

-0.694896 

01 

0.3666ZE— 05 

- -0.8206 1 E 

01 


-0.24555F 

01 

-0. 11M4C 

02 

0.969336 00 

-0.204I7C 01 

0. 57 30-46- 

-05 

-0. 115BIF 

02 

0.8481 7E 

00 

-C. 16 5406 

01 


0.45277E- 

-05 

0.443C8F- 

•01 

-C. 903366-01 

0.242146-01 

-G. 551326- 

-01 

-0.11410E 

00 

-0.231826-01 

0.126366 

01 


0. 17501E 

01 

-0.124556 

01 

0.179096-04 

0.114996 02 

0.198466 

02 

-0.64955E 

01 

0. 9 3094F- 

•01 

0.626216- 

•01 


-0 .725 2 7 F 

01 

-0.161U5F 

00 

C. 105 746 02 

0. 3 3 54 Oft -03 

—0.685466 

00 

0 .6 102 1 E- 

-01 

-0. 670.3 1 E 

01 

-0.28913E- 

■03 


0.49546F 

00 

Q .634 1 5 E 

00 

— 0 .248 5 6 E 00 

-0.244116 02 

0. 135556 

00 

0.12180E 

02 

0.26575E 

00 

0. 12545 E 

01 


— 0.69149F 

01 

- 0.194 156 

01 

0.777B7E 00 

0.393886-02 - 

-0. 45280 E 

01 

-0.79803F-01 

0. 17B12E 

01 

— 0.26753F-GX 


0.10174E 

01 

0.13083ft 

00 

-C. 81 1866 OO 

0.63049C 00 

0. 1086 5E 

01 

-0.297096 

00 

0.857356 

00 

-0.3052 IE 

00 


0. 773 9 CE 

00 

0.44585E 

01 

0.12742E 00 

0.407796 02 

-0.613566 

01 

O'. 53066E 

00 

-0.21596E 

00 

0.13105E 

00 


— 0. 180216-01 

-0.40156E- 

■Cl 

-0.I54 76E 00 

• 0.123366-01- 

0. 12 1606 

00 

-0.286396 

01 

0.19669E 

00 

— 0. 16728E 

01 


0 .220726- 

-02 

-0 .10 129 E 

GO 

0.76029E 02 

-0.42 2516 02 

0.37647E 

02 

-0.16850E 

01 

-0.411006 

01 

0.84240E 

01 


-0.7414 IE 

01 

0.22 684 E 

00 

0. 101736-01 

-0.20266E 01 

-0.104556 

01 

-0. 102696 

02 

0.009636 

00 

0.29647E 

01 


0 .179546 

01 

— 0.60 86 36 

01 

. .. .. ... ... — 

- 
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— Table 1-4: Coupled Modal Damping Matrix (Contii 

NASTB/VN MODAL DAMPING MATRIX (BMH.) r SCALED dY THE FACTORS 0 . 1751 E 03 AND 0.10006 01 
“MODE VALUES 


N> 


55 

—0. 93 73 7E- 1 0 

-0.13619E-09 

0. 16926E— 09 


0.64284E OO 

- 0.9 1343F— 0 1 

- -G. 24 1396-01 


-0.23 03 3E 01 

Q.40758E 00 

0.23065E 00 


0.59822F-03 

0. 47699E 00 

-0. 34509t-0l 

~ 

0.11425E 01 

0.26032E 00 

0.162 19E-Q3 


0.13296C 00 

0.29547E— 01 

-0.281546 01 


0.114956 03 

0.32620F 01 

-0. 13424E 01 


— 0.2 3870 E 00 

- — 0.8 64 19 E 00 

0.12339F 01 - 


0.1191 IF 00 

0. 6904 JF 00 

C.17928E 01 


0.15 11 OF 00 

0.10549E 02 

C.21419F Cl 


0.100226 00 

0.16641 E 90 

—0.8 7 49 3'E 00 


0.25190C 01 

-0.1 5 3586 00 

-0.396S5E 02 


-0.6 109 OE 01 

0.16600E 00 

-0.469456 00 


0.22 540E 02 

■- C 357E56 01 



56 

-0.75934 E-l 1 

0 .295026-10 

0.12027E-09 

*— *■ — — 

0.41264F-02 

-0.983526-02 

— 0.26 344 E 00 


-0.210726 02 

0 . 306( OF 01 

-0. 76 /44F 00 


0.11 78 IE-04 

0.79B1&F 00 

-0.60 48 5E 00 


-- 0.75I26E 01 

• 0. 52970E GO 

~ 0.2 82 066-05 


0.1207 IF 01 

0.5 826 7E-0 1 

0.23253E CL 


-0. 669326 01 

0.57707E 01 

— 0 .232446 01 

“ ■ ‘ 

0.49 57 5E 00 

0. 21 7 3 IE 00 

0.89124F OL 


-0.62 86 0 6 00 

-0 .277926 00 

-0.3S9I3F 01 


0. 1031 OE 01 

0.426376 02 

— 0.98 067 E 01 


* 0.45912E-01 

- 0.304676 00 

• - 0. 6? 263F- 0 1 • 


— 0.79228 F-02 

-0.1 2 179 F -01 

-0.45234E 02 


0. 11902F. 02 

0. 4797 7F 00 

G. 74413E-01 


- 0.27B50E 02 

-0.332546 02 

■ 

57 

-0. 1441 1IF-12 

-0. 13528F-1 1 

0.1611 BE— 1 0 


0.393Q3F-03 

-0.16475E 00 

0.5 7252E- 0 1 • 


-0.1563 3 E 01 

0.1 824 7E 02 

-0.91436E 00 ■ 

* 

0.62 34 76 - 05 

-0.99215F 00 

-0.10I32F 00 


-0.565556 00 

0 .93008 E 00 

-0. 102426-04 - 


— 0. 9324 5 F 01 

—0. 12 1 71 E 00 

-0.12526E 02 • 


0.115086 00 

0.67863F 00 

C.22244E OC ■ 


0.16749E 02 

—0 .46 304 E 01 

0.43424E 00 • 


-0.21 71 OE 01 

-0-26006F 00 

C.33281E 00 


0.932096 OO 

-0.344 84 E 01 

0.148686 01 

. 

0.13433F-01 

0*41263 E 00 

0.1884 3 E 00 - 


-0.10411E 00 

-0.58192E 00 

0. 2434 IF 02 - 


0.9297 4E 01 

0.13 6 666 01 

— 0 .4068 5 E-Oi - 


0.27302E 01 

0. I5632E 02 



-0.87383E-05 
-0.640306-01 
-0.23357E Oi 
0.91587E-04 
-0. 29 132F 01 
-0.700798-04 
-C. 906826 00 
-0.22G88F-01 
-0.9421 3F 00 
-0.031056 00 
0.134 106 
-0.83616E 
-0. 36G44E 


00 

01 

01 


—0. 134356-05 
0. 5691 IE— 02 
0. 15345E— 03 
0.32259F 00 
— 0.1144 IE 01 
0. 17267E 00 
0.16 04 OE 01 
-0. 4888 IE 00 
0.19 30 4F 00 
-0. 77 679E 01 
0.39475F 00 
-0.78630E 01 
-0. 42149E 02 


-G.15206E-03 
0.2 86036 00 
C. 24C98E 01 
-0.4 1438 E-01 


■0.421 1 IF 
— Q.703O5E 
0.26 575 E 
— 0. 88607E 
-0.33204E 
0.40673E 
0. 54C33E 
-0.45492E C2 
0.79592E 00 


01 

00 

00 

00 

00 

00 

00 


—0.7727 6E 00 
0.109926-03 
0.670406 00 
-0.14680E 01 
0.565336 00 
0. 1 7 19 CE 01 
0.2C13SE 02 
• 0.5072 66 01 - 
0. 3052 76 00 
0.35057E-01 
-Q. 649706-01 
-0.14294E 01 
-0.80822E 01 


0.37006F-01 

0. 2074 IE 01 
n.344l7E 00 

2 770F-01 

1. 135 5 E 02 
0. . . 736E— 04 
0.13272E 01 

- 0.146536 00 
-0.45267F 00 
0.446396—02 
0. 33927E-0 1 
0. 82455E 01 
-0.10760E 02 


0. 14913F-05 

0. 90538E— 05 

0. 4 1 13 66 

-04 

-0. 70063E 

01 

0.322156 

00 

0.854616-02 

—0 • 40066F-0 2 

Q.22282E 

01 

-0. 67916E 

-06 

- -0.24666E 

01 

0.68&79E 00 

-0. 16539E-06 

-0.254 10E 

01 

0.564996 

00 

-0.766486 

0 1 

— 0.47271E-02 

-0.575046-01 

-0. 10012c- 

-01 

—0.669446 

-02 

—0.3085 1 E 

00 

0 .3891 2 E 01 • 

— G.93213E 01 

-0.36847E 

02 

0.1 564 7E 

00 

0. 10360E 

01 

0. 8 186 lc-04 

-0.65 14 86 00 

-0.359196 

00 

-0.16237E 

01 

—0. 658576- 

-04 

-0.20 2006 01 

0.400C8E 00 

C. 12 3456 

01 

0. 1U272E 

01 

0.2 70 986 

02 

-0.2? I09E-01 

0.7569 IF 01 

0.1073 IF 

01 

0. 19294E 

02 

0.36 7e 5E 

00 

0.45479E 01 

0. 14357E 00 

-0.143006 

01 

0.953476 

00 

-0. 12 024 E 

01 

-0 .59520E 01 

-0.75018E 02 

C.23780E 

01 

-0.675956 

01 

-0.337906 

00 

•— G.320136 00- 

0. 39906F— 0 1 

0.150626 

01 

0.67996E-01 

- 0.397426 

00 

-0.76263E 02 

-0. 72674E 02 

0. 12757E 

00 

-0.640076 

Cl 

0.4001 5E 

02 

—0.4 6652 E 01 

-0.65 156 E 01 

-0.79 1406 

02 

-0.992296 

01 

-0.262636 

02 

-0 .358556-05 

—0. 327BO6-05 

0.30 701E- 

■06 

-0.725296 

00 

— 0.269B66 

01 

-0.213861-02 

0. 12656F-0I 

— 0.949G7E 

01 

0.317746- 

-05' 

- 0.77704E 

01 

-0.10 53 IE 01 

0. 44628F-G5 

C. 12901" 

02 

-0.228036 

01 

-0.4 421 OF 

00 

O.65230E-O1 

-0.4201 7F OO 

0. 14433 F 

00 

-0.20190E- 

-01 

-0. 198536 

01 

-0. 13 62 7F. 02 

Q. 317916 02 

-0.633896 

01 

0.33673E- 

-01 

0.5038 3 F— 0? 

—0 • 36 40 6£— 03 

-0.25972E-02 

0. 26465E 

00 

0. 7002 3fi 

01 

0. 3423 8E- 

■03 

-0.15473E 02 

0. 57966E-02 

0.691496 

01 

-0.238706 

00 

— 0.40575C 

00 

— 0. 13 04 1F-GI - 

0. 18040F 01 

0.37C84E 

01 

0.791 756 

00 

0 .6448 4F—0 1 

0 *4 645 7E-0 1 

—0.270946 01 

-0.767946- 

■02 

0.103376 

01 

-0. 256426- 

01 

0.63656F 02 

-0.22756E 01 

0.77958 E 

00 

-0.344156 

00 

0.139346 

00 

-0.3223 IE 00 

— 0. 133C0E OC 

-0.622216 

00 

— 0. 2 1 689,6 

00 

0.275I3E 

01 

-0. 57447t 02 

0.666196 02 

0.29643E 

01 

-0.112356 

02 

— 0.212C0E 

01 

-0.110326 02 

0.22042E 01 

-0.917S9E 

01 

0.203126 

02 

—0. 1 5587 E 

02 
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Table J-4: Coupled Modal Damping Matrix (Continued) 

NASTRAN MODAL DAMPING MATRIX I CHIU , SCALED BY THE FACTORS 0 . 1751 E 03 AND O.tCCOE 01 

-K 0 OE , VALUES 

58 


59 


-0.795976-10 

-0 .2468 36-09 

-0.18046E-10 

0.343566-04 

0.2211 GF-04 

C.2005&E-04 

-0.3061 OE 

00 

—0.9741 4 E 

00 

—0.103796 

00 

- 0.36915E 

01 

0.700276-01 

- 0.5 2 090 E-02 

0.4188 76— 0 l 

-0.118196 

01 

-0. 1 1 B09E- 03 

— 0.576346 

01 

-0.815766 

00 

-0.334686 

01 

C. 22 3776 

02 

0.78146E 

01 

-0. 188986-03 

0.1C419E 

02 

0.32743E 

02 

0.579136 

01 

-0.112246-04 

0.1 746 56 

02 

0.98346F 

00 

0. 14 50 16- 

■01 

0. 1094 IE 02 

0. 14907E 

00 

0. 61 73 IE 

00 

-0.12744E 

01 

— O.P3230F 

01 

-0. 17 9 7 BE 

01 

-0. 1 8336E— 0 3 

— 0. 94408E 

01 

0.58526F 01 

—0. 17356 E 

01 

0.228206 

01 

— 0.3H89F 

01 

-0.302556 

01 

-0.17696E 

01 

-0.920TOE 

01 

-0.424L4F-03 

-0. 5903'6E 00 

-0.49728 E 

01 

0.55787E 

01 

0. 15394E-03 

-0.159826 

02 

-0.1972 9F 

Cl 

-0.308006 

01 

-0 .60 804 6 

01 

-0.367306-01 

0.19415E 

01 

-0.8541 8E 

00 

0.217316 

00 

—0.463046 

01 

- - 0.1370 76 

03 

- 0. 141656 

01 

— 0. 1 8 126F 

00 

- -0.425256 02 

- -0.66 1026 

02 

- 0. 122366 

02 

0.20104E 

00 

-0.213966 

01 

-0.95091 E 

00 

G. 229536 

01 

0.105886 

01 

0.1691 IE 02 

-0. IC600S 

01 

-0.173306 

01 

0.235336 

00 

-0.31529F 

01 

0. 99642E 

00 

0.256566 

□ 2 

0.11937E 

02 

-0.278 53E 01 

0.294 76E 

01 

-0.74 18 3E 

-CO 

0. 145796 

00 

0.(12556 

OO 

-0 .502436 

01 

- 0.21618E 

00 

0. 451266 

01 

-C. 9 6 2 3 56 - 01 

-C.11237E 

CO 

- -0.795966 

00 

0.19467F 

01 

0.27902E 

31 

0.144976 

02 

0.66CB3E 

01 

-0 .126296 

02 

0.108856 02 

0.1Z626E 

01 

0.2 156 IE 

03 

0.341426 

02 

-0.5C370E 

02 

-0.263406 

02 

C.683S6E 

00 

0.2092 86 

03 

— 0.38305E 02 

0. 59052 E 

02 

-0.374836 

03 

0.841876 

02 

0.25852F 

02 

0.4264 7E 

03 

. . 


— - 


— . 

— 

- 

■ - 


— 


-0.332066- 

-10 

0. 16719E-C9 

0.54516E- 

-09 

-0.9843 1E- 

•05 

0.336306-04 

0.81778E-04 

0.441466 

01 

-0.27965E 

CO 

— 0.753776-02 

- 0.7166 76- 

•01 

- 0.100976 

01 

-0. 128756- 

•01 

-0. 17485E-01 

0.139396 

00 

-0.5 10 18 £-05 

- C.76699E 

02 

0.132066 

02 

0.91 1436-01 

-0.633306 

01 

0.2B035E 

02 

-0.171396-04 

0.12 270 E 

03 

0.409326 

01 

-0.285436 

02 

0. 47 304E-04 

0.414236 

01 

—0.217556 

01 

0.1111 16- 

■01 

0. 754716-01 

0.25188E 

01 

—0. 79764E-0 1 

-0.304926 

00 

0.11 5466 

02 

0.3523 IE 

01 

- -0. 137066- 

-G3 

-0.11872E 

03 

- 0.23619C 01 

- 0.2 6960E 

02 

-0.171856 

01 

0.22 84 7E 

01 

0.419696 

00 

0. 1278 IE 

00 

—0. 114C46 

03 

-0.337466- 

•02 

-0.308036 01 

— 0.95860E 

00 

0.6P793E 

02 

0. 29996F- 

■02 

— 0 . i 1476E 

02 

-0. 15630E 

01 

C. 138 126 

00 

-C.2C823E 

01 

0.305096 00 

0.777876 

00 

-0.123396 

01 

C.89124E 

"1 

— 0.43424E 

00 

- 0.14145E 

01 

~ 0.107376 

03 

-0.1Q482E 

00 

0.351096 02 

0.383126 

01 

0.788686 

02 

-0.282256 


-! 3.227506 

01 

-0.151106 

01 

-0. 14CC6F 

C2 

0. 169776 

02 

0.1 198 IE 01 

-0,9 2578 E- 

-01 

— 0.36459E 

01 

0.31285E 

01 

-0. 207046 

01 

-0,603 356 

02 

0.715736 

01 

-0.38974E 

01 

0.47295E 02 

— 0.11774E 

00 

-0.97 16 IE 

00 

0. 97249E- 

-01 

0.626576 

00 

— 0. l6frP0r 

01 

O'. 915 89E 

00 

- —0.17 68 36 

01 

— 0.57620F 00 

0.71654E 

00 

--0. 335786 

01 

- 0.103186 

01 

-0.17919F- 

-01 

0.20624E 

00 

‘ -0.369556 

02 

0. 54 744F- 

02 

C.307B2E 02 

-0.11208E 

02 

-0.34474E 

02 

0.191556 

03 

0.423446 

02 

’ 0.1470BE 

01 

0. 27 7 1 OE 

00 

— 0.1 5004 E 

02 

-0.27998E 02 

-0.34472E 

03 

-0.545346 

02 

-0.20049E 

03 


0.154976 C 3 • - 0.172856 03 


60 


- 0 . 3 S 943 E -12 
0 , 32379 F -03 
0 . 108226-02 
0 . 1 75506—07 
0.69 160 F -01 
0 . 106016-02 
- 0 . 3 <75 PE -0 1 
- 0 . 1 304 l E- 0 l 
• 0 . 19125 E -01 
- 0 . 2 J 070 F -01 
0. 2332 9 F — 03 
* 0 . 5011 4 F-Q 2 
- 0.21 6436 00 
- 0 . 902 G 6 E 00 


— 0.37699 E — 12 
- 0 . 46 l. 36 E -02 
0 .24 2 1 2 E -02 
- 0 . 75640 E-GI 
0.197946 00 
0.78513 E -02 
-0. 3141 86-01 
0 .18 126 E 00 
0 . 3242 36-01 
0 .U 395 E 00 
- 0 . 482666—02 
- 0. 17 196 E — 01 
- 0 . 73533 E- 0 l 
- 0.246506 Cl 


-0.1212 6 F-t 1 
C. 91 0466-03 
C. 64415 E GO 
0 . 19662 F -02 
0 .43 BS 56 - 
- 0 . 90452 E -01 
- 0 . 1 544 3 E —01 
— 0. 104826 CO 
“C. 21 0076-01 
0 . 3659 7 E 00 
- 0.8309 IE — 02 
C. 53283 F CO 
0 . 69052 E -02 


0 . 27924 F -06 
- 0 . 89593 E -04 
0 . 61930 r-Cl 
0 . 236146-04 
> 0 . 1 2 U 6 36 00 
- 0 . 29 5036-05 
- 0 . 724376-03 
C. 840526-02 
- 0 . 551456-0 1 
- 0 . 8 D 350 E-CZ 
0 . 920376-02 
0 . 12465 E -01 
0,558506 00 


0 . 805446-07 
0 . 179236-02 
0 . 39469 E -06 
- 0 . 708926-01 
- 0 . 559636-02 
0 . 937056-01 
0 . 153626-01 
- 0 . 78777 F 00 
0 . 1 366 OE 00 
0 . 258366-02 
0 . 45574 F -02 
-0.102UE-01 
- 0 . 70775 E OO 


0 . 4003 l£— C 6 
0 . 4 7 80 l E -02 
0.127006 00 
0 . 310966-02 
0 . 22584 E -02 
0 . 601216-01 
0 . 393886-02 
- 0. 114846 00 
- 0 . 103906-02 
0 . 458766-01 
- 0 . 210116-01 
0. 1331 IE 00 
0 . 42073 E 00 


0 . 40758 E -03 
0 . 67632 E -06 
- 0.415396 00 
0 . 24031 E -03 
- 0 . 686 13 E -01 
0 . 75991 E -01 
- 0 . 220886-01 
- 0 . 108 l 5 E 00 
- 0 . 101506-01 
0 . 299086-01 
- 0 . 20 IOOE -02 
0 . 60074 E 00 
0 . 47214 E 00 


- 0 . 238006-02 
0 . 87 ICOF-Oi 
- 0 . 269196-01 
- 0 . 1009 'fF -01 
- 0 . 145156-02 
0 . 373346-05 
- 0 . 22 IC 9 E — 01 
- 0 . 528696-02 
- 0 . 1 U 31 OF — 02 
0 . 163896-02 
0 . 129876-01 
- 0 . 17598 E 00 
0.114126 01 


















Table 1-4: Coupled Modal Damping Matrix ' (Continued) 


NASTRAN MODAL DAMPING MATRIX UBHHI, 


MOOE 


61 

0.95492E-U 

0.78259F-L0 


-- 0.154 4 26 

00 

• 0.123477 

01 


-0.1469 1F-01 

0.37690E 

01 


0.8287 6E— 05 

0. 1 0671 E 

or 


• 0.10939E 

02 

— G.27846F 

01 


0.68352F 

01 

0.99430F 

00 


-0.82487E 

00 

0.60515F 

01 


— -0.180406 

01 

0.42525E 

02 


-0. 10 738E 

02 

-0.95060E 

01 


0.201 1 6 C 

01 

-0.408146 

02 


-—0.18 59 IE 

00 

- 0 .23098 E 

01 


0.655486 

00 

0.544926 

01 


0.169246 

03 

0 . 10274E 

02 


— 0. 18692E 

03 

— 0.4472 8 F 

03 

62 

0.394 06 E- 

-10 

0 . 14489E-09 

* 

0. 18 80 96 

00 

-0.5513 IE 

01 


-0.e405 7E- 

-02 

-0. 3521 6F- 

-02 

% 

0.551 746-05 

-0.419066 

01 


0.7B142E 

01 

-0. 1376 IE 

02 


0.6092 4 E 

00 

0.29C5 IE 

00 


0.12 53 56 

01 

0.252 1 Or 

01 



- 0.370396 

01 

-0.66 102E 

02 


-0.97658E 

00 

0 .9 1 6676 

01 


0.153026 

01 

-0. 36039F 

01 



-- 0 .2 192 IF- 

-01 

- 0. 256736 

01 


-0.393306 

01 

-0.21761 E 

02 


0.244S6F 

02 

0.11U76 

02 



- 0.2541 36 

02 

0.225406 

03 


63 -0.395926-10 0.9o*0lE~l0 

-0 .3 1834E 00 - 0.447176 00 

-0. 166C5E 01 0. 10622E 00 

0.04 120E-05 O.437O0E 01 

0. IQ255E 00 0.46C2 IE 01 

0.343566 00 0. 10311E-01 


0.120086 

02 

0.61318E 

01 

0.791756 

00 

• 9.122366 

02 

-0.20707E 

01 

-0. 6928 OF 

00 

-0.165866 

01 

-0 .2025 IF 

02 

0.44959E 

00 

• 0.104396 

01 

0.16 190E 

01 

0. 1440 IE 

01 

0. 12175E 

02 

-0. 50361 E 

00 

0.22007E 

03 

— 0.22256F 

03 


8V THE FACTORS 0.1751E 03 AND 


0. 353376-09 

-0.355006- 

•04 

0. 196366-04 

0. 74340F 

00 

-0 .443066-01 

0.127586 

00 

-G. 396196 

02 

0,54 U4E 

01 

0.267386-04 

-0.02 761 E 

00 

0.693616- 

•01 

0.41722E 

01 

-0. 3B960E— 04 

-0.557946 

02 

-0.628356 

01 

-0.553 24E 

02 

-0.154126- 

02 

-0.624G4E 

01 

0.60993F 

01 

0.184876 

02 

-0. 7505 7E 

00 

— 0.35109F 

02 

— 0.7U777E 

00 

— 0.44264E 

03 

0.669506 

01- 

0.129776 

0? 

-0. 25909 E 

02 

-0.369C0F 

02 

-0.138926 

02 

-0. 36426E 

01 

0.311856 

01 

-0.32207E 

01 

• -0.218816 

01 

-0.77 0396 

03 

0.864906 

01 

-0.866966 

01 

-0. 16 1916 

00 

-0. 749756 

02 

0.21153F 

02 

0.346016- 

■1C 

-0. 129516- 

■04 

-0.786136-05 

0.7904 3 E- 

-01 

- 0.658 L9E-01 

-0.61955E 

00 

-0. 648 346 

01 

-0.171736 

01 

-0.12603F-04 

-0.4965CE 

00 

0.3171 3E— 02 

-0. 160036 

02 

--0.17164E- 

-04 

-0.56 136 6 

00 

- -0. 137026-01 

— 0.43 79 5F 

00 

-0. 30B96E- 

•04 

0. 12919F 

oc 

0.44)466 

01 

0 119266 

01 

-0.227246 

0 0 

C.38212F 

01 

-C. 114846 

00 

0.31 11 4F 

02 

-0.UC76F 

02 

-0.1C8326 

02 

-0. 744 1 16 

01 

-0. 14786E 

02 

-0,398 355- 

■01 

0.5850 )6 

-01 

0. 2.464 7E-01 

-0.22574E 

01 

—0. 3077 76- 

-01 

-0.79 38 7F 

01 

-0.703216-01 

— 0. 42D2 7F- 

-04 

-0.375156 

00 

-0.93026E 

02 

0. 20645 E 

02 


0. 55941 E- 

-09 

-0.46483F-05 

0.27423E-04 

0.934916 

00 

0.695446-01 

- 0.2948 36- 

•01 

—0.550 1 °E 

01 

0.215116 02 

0.40604E- 

•05 

-0. 3B4R5F 

CO 

0.9 100 76-02 

0.12870E 

01 

—0.161 59 E— 04 

-0.200036 02 

-0.5967C6 

O0 

-0. 193306 

02 

-0. 558706— 03 

-0.2Q403E 

01 

-0.370556 

01 

-0.44128F 01 

0. 13392E 

00 

0.738 68 E 

02 

-0.1081 56 00 

0.302466 

02 

-C. 7739CE 

01 

0.119376 02 

0.L0467E 

01 

0.25233E 

01 

—0.386686 00 

-0.6346 IE 

01 

0.636156 

00 

-0.111706 01 

—0 • 3944 l E 

00 

-0.12 USE 

C3 

-0.69C39F 01 

-0.438896 

01 

0.47406E 

00 

-0.69025E 00 

-0.53185E 

02 


I. 10CCE 01 


Q.124B6E— 04 

-0.14250E-01 

— 0.35557E 

01 

0.651436 

01 

- 0.23940E- 

05 

■— 0.3640 1£ 

02 

0.5575 1 E 

02 

0.4551TE 

02 

-0.32002E 

00 

0.179796 

01 

0.53422F. 

00 

-0.116856 

02 

0.619256 

00 

0.4592 IE 

00 

— 0.333366 

00 

— 0. 4 594 IF 

01 

0. 321 7 OE 

02 

0. 141206-02 

— 0.44280F 

01 

-0.4868 IE 

00 

0. 7569 IE 

01 

- 0. 31 l 146 

02 

— 0.302466 

02 - 

— 0.24383E 

00 

Q.98213E 

00 

0.71334E 

00 

0. I4442E 

01 

-0.289976 

01 

-0.-6797 76 

01 

— 0.31909E 

00 

0. 27 SOLE 

02 

-0.3031 OF* 

01 

- 0.1606 OE 

02 

0.362266 

02 

-0.56093E 

02 

0. 16552E 

02 

-0.15336E 

03 

-0.31412E 

03 

-0.31035E 

03 

-0.483 78 E- 

-05 

-0.1046)6- 

•01 

0.63237E- 

-01 

-0.975456-01 

-0.1591 IE- 

■04 

0.37290E 

00 

0 .22 320 6 

00 

-0.576B6E 

01 

-0.22 139E 

01 

Q.3722 5E 

00 

-0.I1321E 

01 

-0.63131E 

00 

-0.16164E 

00 

-0.103416 

01 

- 0.34 7 74E 

00 

0.20600E 

01 

0.25P65E 

00 

-0.171498- 

-06 

- 0. 79 80 3p* 

■01 

-0. 886J76 

00 

0.10731E 

01 

0.43218E 

02 

-0.1B955E 

01 

-0.65C5SE 

00 

0.3 59 636 

00 

0. 68361 E 

00 

0.15652 E* 

-01 

-0.1068DE 

01 

-0.15567E 

00 

-0.421026-01 

0.957276-01 

0.42106E 

00 

- 0.46423F 

00 

-0.36539E 

01 

-0.9041 2E 

02 

-0.372486 

01 

-0.43179F 

02 

0.U372E 

03 

-0.56753F 

C2 

-0.13682F- 

-04 

-0.67207E 

00 

-0.60*836 

00 

0.839696 

00 

- 0.2665 IE— 05 

- 0.1U02E 

02 

0.235 I0E 

02 

0.4P678E 

01 

— 0.97801E 

00 

0.271446 

01 

-C.92704E 

00 

—0.188 1 2E 

01 

— C.IC821E 

01 

—0.2674 1E- 

-01 

0.21202E 

01 

—0.2556 IE 

01 

0.11156E 

02 

0.47849E-03 

0.17812E 

01 

0.50726E 

Ot 

0.19294E 

02 

-0.189566 

01 

0. 80096E 

02 

- -0.251456 

01 

-0.106 22 6 

01 

— 0.21223E 

01 

0.I5667E 

01 

0.104056 

01 

-0.45138E 

01 

-0.83593E-01 

0.19867E 

01 

- -0.38717E 

01 

- 0.25149E 

01 

-0.103706 

03 

-0.13350E 

02 

0.180256 

03 

-0.176636 

03 

— 0. 8157 7E 

02 

-0. 19921E 

03 
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Table 1-4: Coupled Modal Damping Matrix (Continued) 

N AST RAN KOOAL DAMPING MATRIX IBHIfl, SC At 60 BY THE FACTORS 0.1751E 03 AND G.IOOOE 01 


MODE 


VALUES 


67 

0. 39 83 5F- 1 2 

0.17357E-12 

-0. 693966-10 

-0. 294606-05 

-0.729B1E-05 

-0.2000 3E-04 

C.75219E-01 

-C.H558C 

01 


0.310536 OL 

- 0.42B09E 

01 

0.550696 00 

0.81 9 IKE 00 

0. 44 1 54E 

00 

0.126966 

01 

0.920526-05 

--0.53B55F 

00 


0. 3493 2F 00 

-0.13 51 IE 

-01 

-0.183976 01 

0 .36 1596—01 

0. 1563 36- 

-04 

-C. 142656 

01 

0.34658E- 

-01 

0. 4262 76 

01 


- — 0.614B7F— 05 

-0. 553346 

00 

0.24429E 00 

0* 86948E— 02 

0.l292dE 

02 

0.1 12986 

01 

-0.862936 

01 

-0. 2B 2286 

01 


■ 0. 1 7 77 7E 01 

0.I4975E 

02 

0.1 5 16 7E— 04 

0.10 1466 01 

- C.68 53 0E- 

-02 

0. 124406 

00 

- 0.469036 

00 

. 0.17943F 

01 


0*1 11-636' 01 

0.26552E 

00 

G.161C9E 01 

0.3581 IE-04 

0. 14342 E 

OL 

—0. 16300E 

00 

— 0.67829E 

00 

— 0. 30508E-04 


0.127556 02 

—0 . 8 78 36E 

00 

— C-85G3CE CO 

C. 236436 01 

-0. 20650E 

OC 

—0.81 1 66 E 

00 

0.179286 

01 

-0.389136 

01 

_ 

- — 0. 33 26i| 00 

— 0.72953F 

01 

-0.14006E 02 

-0. 2 10026-01 - 

- 0.66958E 

01 

-0. U076E 

02 

0.773906 

01 

0.60698F 

00 


-0- 195 596 01 

0.16068F 

00 

0.22C87E C2 

0.16625E 02 

—0.403356 

01 

0.475266 

00 

0 . 486 166 

00 

-0.141426 

00 


O.22063F 00 

0.19 29 M E 

01 

0.47 750F 01 

O.11905E 00 

0.819926 

00 

-0.418056-01 

0.576756 

00 

-0.29415F— 01 


— 0. 63 595E— 0 1 

0. 15CG8F 

00 

0.82477E-01 

-0 .649506-01 

-0.97794E- 

-01 

0.7321 36- 

-01 

-0.298146. 

.01 

0.39677F 

01 


0.16U5E 02 

• 0.142 I 3E 

02 

—0.325486 C2 

0.10146E 01 

0. 15 5546 

01 

-0.4605 76 

02 

-0.1 104 3E 

02 

-0.28222E 

02 


-0.1092 IE 02 

0.1 853 OF 

01 

0.265676-01 

-0.143406 02 

-0.93686E 

00 

0.497736 

02 

0.2 569 7E 

02 

L.23384E 

02 


— — 0.251 36E 02 

- 0.66447E 

02 

- - . ... 

-- 

— • 

. _ 





— 


69 

0.25192F-10 

0.52509c- 

-10 

0. 66060E— 10 

-0.245796-05 

0.40244E- 

-05 

0.29505F-04 

-0.13186E 

00 

0.470336 

00 

— 

0.4 26 1 9c 01 

0. 4923 OF 

01 

0. 2 75506-01 

0.1 139 7 E 01 

0.51481 E 

00 

—0.422606 

OO 

0.793556- 

•05 

0. *59376 

00 


-0.3d 16 3 F CO 

0.89 12 36-02 

-C.29415E Cl 

-0. 1CC34E 01 

0. 1 55316* 

-04 

C. 636636 

00 

0.59725E 

00 

-J.57499E 

01 


0. 909356—05 

0. 64 7 56 F 

00 

-0.4O949F 00 

-0.284756-02 

0.14572E 

02 

-0.440316 

00 

-0. 119546 

02 

0.198P66 

01 


* 0.73 15 3 F 01 

— 0.179456 

02 

• 0. 107C5F-C4 

-0.330836 00 

--0. 839306- 

-01 

-0.189466 

00 

-0.129436 

01 

0.17 449E 

01 


-0.241766 00 

0.384696 

00 

-0.812 10F 00 

0.1**4 766-04 

-0. 1096 IE 

01 

0. B1765E 

00 

0.23 51 1 E 

00 

0.24026E-04 


-0.54722C 01 

0. 3 9 1 9 Of 

CO 

-0. 1632 76 01 

-0.19955E 01 

0.606006 

00 

0 .6 304 9 F 

00 

-0.94213E 

00 

0.454796 

01 

— 

0.46457 E-Ol 

0 .105086 

OL 

0.169776 02 

-0. 551456-01 

0. 12977E 

02 

-0. 10882 6 

02 

0.1193 76 

02 

0.54277F 

00 


O.22609E 01 

O.Z43115E 

Ot 

0.L6C256 02 

0.31 7236 02 

-0.23762E 

01 

-0.41332E- 

•01 

-0. 239466 

00 

0.27556E 

00 


— 0.25325E 00 

-0.10687E 

01 

0.34909E Cl 

-0.5855 16-01 

—0.972 706 

00 

0. 1246bE 

00 

-0.429256 

00 

-0.4390 76-01 


— — 0.72606F— 01 

- 0. 67000 E 

00 

• 0.4456 3E-01 

-0.69805E 00 

- 0. 713246- 

-02 

-C. 295466 

00 

• —0.999826 

00 

- -0.24653E 

01 


0.21 3C4E 02 

0. IStOOF 

02 

0.41293E 02 

-0.122836 01 

-0.15973E 

01 

0.559176 

02 

-0.22503E 

02 

0.27202F 

C2 


0.206156 02 

0 . 175396 

01 

-0. 964466-01 

-0. 11063E 02 

C. 201416 

02 

-C. 698426 

02 

0.165536 

02 

-0.44094E 

02 


0.328476 02 

- 0. 125206 

02 

i 

- 









69 

-0.1 52 1 OS- 1 0 

- 0. 506916- 1 0 

-0. 62 96 OE -11 

0. 38 16 06-05 

0.210306-06 

-0.286356- 

-05 

0.37C446- 

•01 

0. 146516 

01 


0.9525 3'F— 0 1 

— 0 .404206 

00 

-0.43-733F 00 

-0. 19 55 IE -01 

- -0. 102366 

00 

-0.117736 

01 

—0. 19603E— 04 

- 0.530016 

01 


-0. 9076 76-02 

0.62273E 

00 

0.56764E 01 

0.211906 01 

-0.32433F- 

-04 

0.884496 

01 

-0. 327246 

oi 

G.45503F 

00 


-0.20 3522-05 

0.73460C 

CO 

0. 12 73 IE 00 

-0. 182 0 1 F — 0 1 

— 0.15667E 

01 

-0.U396E 

01 

0.2607 IE 

00 

0.411C6E 

01 

— 

— 0.3214*6 01 

0.1224UF 

01 

-0.39908E-04 

-0.862866 01 

—0. 1 1 3636 

01 

0.227376 

OC 

0. 10133E 

00 

--0. 1753LE 

00 


-0 .9071 2 E 00 

-0.38372F 

00 

-C.B2068F 01 

— C. 2 751 OE -03 

0.25 14 IF 

00 

-0.648556 

00 

0.50924E 

01 

0.20485E— 03 


-0.1014 7f 01 

-0.839396 

00 

-0. 15302 E 01 

-0.424536 01 

0.10428E 

00 

0. 10B65F 

01 

0. 19304E 

00 

0.1 4357F 

00 


0.27094E 01 

0.1691 IE 

0? 

- 0.11981E 01 

■ 0.136606 00 

0 .25909 6 

0? - 

— 0 .744116 

01 

— 0.1646 76 

01 

— 0.575S7E 

00 


0.3B443E OL 

C.22946E 

01 

-0.408356 01 

-C.23762E 01 

0. 78054E 

01 

-0.125166 

00 

-0.859156 

00 

0.228666 

00 


— 0. LI 94 76 01 

-0*54432 F 

00 

0.10J62F 02 

— 0.23465E 01 

-0.410016 

00 

0.13574F 

01 

0-79 189E-C1 

0.672Q7E-02 


0.328626—01 

- -0.58998E 

00 

-0. 624656-01 

0.742336 00 

0.374366- 

-01 - 

-0.13896E 

01 

- 0.176556 

01 

0.5 544 5E 

01 


-0.7B9C8E OO 

-0. 16 496E 

01 

0.3 3 1 7 LE 02 ’ 

0.20247E 01 

-0.29234E 

01 

0. 197456 

01 

0.3841 5E 

02 

0.10797E 

02 


-0.14422E 02 

-0.409186 

01 

0.B2117E-O1 

0.372026 02 

-0.94051E 

01 

0.91969E 

01 

-0.242B0E 

02 

0. 23596F 

02 


— 0 .72408E 01- 

- — 0. 14006E 

03 
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Table 1-4: Coupled Modal Damping 

["] NASTRAN MODAL CAMPING MATRIX (BHHI, SCALED GY THE FACTORS 0.17! 

A MOBE VALU'ES 

TO 0.2391 IE-11 0. 655046-11 -0.971536-11 -0.690106-06 

" -0. lOGO^F-OI 0.559636-01 -G.V07I IE-01 0.427256-02 

0. 8490‘8E 00 0. B5980E— 01 -Q.16662E 00 0.25379E 01 

— 0 . 57560F— 06 -0.125046 00 0.149646-01 -0.174766-02 

0.594006 00 - 0.259206 00 -0.26316E-04 -0.209296 02 

0.21 46 GE OC -0.23527E-0! -0.19/936 02 -0.59707E-03 

-0.764216,00 -0.546696 00 0.305C66 00 0.831826 00 

0. 76 794, €—02 --0.10600E 01 0.925706-01 - -0.103906-07 

0.13283F 00 -0.U797E 00 0.47526F 00 -0.41332E-01 

-0.4601 4 E 00 -0.98 1946 01 0.251476 01 -0.544746 00 

-0.186166-01 0. 19477E 00 - 0.406956 00 - -0. 12042E 30 

0.986756-01 0.2213OC 00 0.15102E 01 0.376236 01 

0.208106 01 0.185486 00 -0.267196-01 -0.1592BE 01 

0.3J51CE 01 — 0.314196 01 — 

Tt 0.31 664?— 12 -0.96 197E-1 1 -0. 107206-10 -0.413546-06 

0.847516-02 -0. 385256-01 0.15037E 00 -0.49018F-02 

-0.1 100 76 01 -0 .118036 01 -0.105306 01 -0.436716 01 

, 0.903406-06 -0.137336 00 0.334986-02 0.682546-02 

0.489736 00 -0.547356 00 C.61548F-C4 0.332286 02 

-0.750596 00 0.184076 00 0.31482F 02 0.961266-03 

0.954956 00 0.505546 00 -0.102106 00 -0.19455F 01 

— 0.103376 01 -0.173306 01 -0.364596 01 -0.101586-01 

-0.479476 00 -0.155406 00 0.486186 00 -0.23946E 00 

•0.102946 01 0.138096 02 -0. 69 737F Gl 0.445126 01 

— — 0.497916-01 0.350556 00 -CX.534596 00 -• O.L53576 00 

-0.7G042E-01 -O.I3715E 00 -C. 3334 86 01 -0.792316 01 

-0.14356E 01 0.628756 00 0.314D4E-01 -0.345306 01 

0.371666 01— 0.266066 02 '• 


T2 0.167346-11 0.103706-10 C. 734566-11 -0.704236-06 

-0.11196F-01 0.20979F-OI - -0.13235E 00 - 0.673266-02 

0.108646 0! 0.79C18E-01 -0.274416 00 C. 359576 01 

— 0 .4043 1 F— 06 0.73 16 7F-0 1 -0.965C96-02 -0.208516-02 

— -0. 70865E CO 0.281 57E 00 --0.379 32 6-04 -0.306286 02 

0 .24 6236 00 -0.361256-01 -C.29C25E 02 -0. 8652 36-03 

-0. 136126 01 -0.517086 00 0.182 10F 00 0.81 1076 00 

-0.25642E-01 • 0.235336 00 0.312356 01 • -0. 10 3 1 06-02 

0.858546-01 0.177396-01 -0.141426 GO 0.27556E CO 

-0. 73959F 00 -0.148706 02 0.334856 01 -0.603106 00 

— — 0*438716-01- 0.22257E 00 G. 606 2 16 OC --0. 148406 00 

0. 543996—01 0. 33 53 9 F— 01 0.310896 01 0.476056 01 


0.346366 01 -0.10558E 00 -0.14792E-01 0.762126 CO 

• —- 0.329356-01- -0.1 1577E 02 - - 



_ Tabie \~k: Coupled Modal Damping Matrix (Continued) 

NASTRAN MODAL DAMPING MATRIX ( GMM 1 > SCALED BY THE FACTORS 0.17516 03 AND 0.10006 01 


MODE VALUES 


1 73 

0.22060F— 1 1 

-0.712836-11 

- 0.73 051 E- 

-II 


0.135.36-01 

-0.17567F 

00 

0.133156 

00 


-0. 1060 IP 01 

-0.987836 

00 

-0.2809/, H 

01 


0.1026 06-05 

—0.399036- 

-01 

-C.17C76E- 

-01 


0. 19912E 00 

—0. 12995 F 

01 

0.85 1 26 E- 

-09 


-0.6599 IE 00 

0. 91 89 OF 

oc 

0.2 791 IE 

0? 

• 

0.292606 00 

0 .50953? 

00 

n i 

— 0.82 7 5TF- 

, , FT 9 o 7 IS/. C 

-01 

Ait 


UU ■ 


U 1 

U • c 0 f t 

Uil - 


-0 .906396 OO 

0.39 7666- 

-or 

0.22 36 3fc 

00 


0.125936 01 

0. 10869 F 

02 

-0.127366 

02 

— 

0.95 97 96-0 1 

r 0.59 4036 

00 

-0.36 3 HE 

0C- 


-0.9813 66—01 

-0.695926 

00 

-0.555726 

01 


0.9302 IF -01 

0. 107546 

01 

0.71C98E- 

-01 

— 

0.75 12 76 00 

0.39 19 BE 

02 

— - 

— 

7 A 

-0. 3 569 76-1 0 

—0. 13964 5- 

-09 

-0.99399E- 

-10 

- — * 

0.33639E 00 

0.73902E 

00 

0. 1298 IE 

01 


-Q.37918E 02 

0.99822E 

01 

0.20 78 5E 

02 


. 0.69069F-05 

-0. 16690E 

01 

-0.6704 06- 

-01 


0.1677 IE 02 

0.2203 IE 

01 

0. 392696- 

-03 


-0.1 4 5 OOF 01 

—0. 157896 

01 

0.526286 

03 


0 .230 7 Of 0 2 

0. 14 3566 

02 

-0. 986 9 9E 

Gl 

— 

0.399846 01 

0. 996426 

00 

-0.603856 

02 


O.27027P 00 

-0. 154906 

01 

0. 192 5 BE 

01 


0.10 8646 02 

0.31 53 2F 

03 

-0. 10 1276 

02 


o. e 2 3oe£ co 

--0.784736 

00 

• -0.11 6396 

02 


-0.C97G7E 00 

0.305 I 5E 

01 

• -0. 509256 

02 


-0.710706 02 

-0. 10296E 

01 

-0.190996 

00 


0.5799 IE 02 

0.8969 IE 

02 

1 


75 

-0 ,9 12286-10 

0.32912E- 

-10 

C. 189936- 

-1G 


0. 9C568F 00 

0.377296 

01 

-0.921096 

00 


0.77 9 26 01 

— 0.28C69F 

01 

0. 567S8E 

C2 


-0.9132 IE-05 

-0.219176 

01 

0.25959b 

00 

* 

0 .2 190 IP 01 

0,229676 

02 

-0.117226-02 


-0.5203 86-01 

-0,829 I 26 

01 

-0.87 126E 

02 


0.1 969 BE 02 

-0.252546 

01 

0.23991 6 

01 


0 • 1986C6 01 

• 0.25 6 56F 

02 

0. 71573E 

01 


0. 93CSBF-01 

-0.95613E 

01 

0 .977 03 E 

01 


-0.12736E 02 

-0.101276 

02 

0.218156 

03 


-0.236076 00 

- 0.114296 

02 

—0. 19993E 

01 


0. 1609 0E 01 

0.19871E 

02 

-0.39527E 

01 

TTlnt .„ , ■ ,i i 

-0.20100E 01 
-0.47042 6 02 

-0.11509F 

—0.922196 

02 

03 

-0. 16990E 

Cl 


i 


-0.150396- 

-05 

-0-.78T55F- 

-05 

0.139956- 

-05 

-0. 3832 7E 

00 

-0 

0.290866- 

■02 

0. 117196 

00 

-0.913126 

00 

0.37262 E— 09 

■ -0, 

-0.902256 

01 

0.5701 16- 

-09 

— 0.2902 36 

02 

0.297376 

0C 

-0. 

0. 585586- 

•02 

-0. 9996 26 

00 

0.43893 E 

00 

-0.6319 16- 

-01 

-0 

0.2909 76 

02 

0. 1575TF 

01 

-0.2G609F 

01 

0.592926-01 

~ 0. 

0.872666- 

■03 

-0. 90375 E 

00 

0.172066 

00 

-0. 169106 

02 

— 0 

-0. 175216 

01 

0.232616- 

-01 

0.773906 

00 

0.151106 

GO 

0 

- 0.2 30 706- 

-01 

-0.281166 

01 

- 0.153026 

01 

- — 0. I6586E 

01 

0 

-0. 253256 

00 

-O'. 1199/6 

01 

-0.960196 

00 

0.10299E 

01 

-0, 

0.377956 

01 

-0-239876 

01 

-0. 167656 

01 

O.9O890E 

00 

0, 

0. 19180E 

GO 

0.283786 

00 

0.10 1376 

01 

-0.565696 

‘oo 

o 

-0.720096 

01 

G.81590E 

00 

-0. 117956 

00 

-0.616776 

01 

-0, 

-0.987676 

01 

0.170236 

01 

0.506696 

01 

0. 12176E 

02 

0 

0.295986-09 

0.195786-09 

0. 970016-09 

-0. I2900E 

02 

0 

—0.116786 

00 

-0.537926 

00 

0.306556 

01 

MS. 149496-03 

-0 

-0.661996 

02 

-0. 15890E- 

-03 

-0.553 16E 

03 

-0.208786 

01 

-0 

0.11321 E-0 l 

0.220656 

01 

0.52293E 

01 

0.99978E 

CO 

0 

0. 5598 8E 

03 ■ 

-0. 15265E 

02 

-0.66 715 E 

02 

-0.799206 

01 

— 0 

0. 1 5 399 E— 01 

-0.571196 

01 

G.8C6026 

01 

-0. 322325 

03 

-0 

-C. 120326 

02 

0.170206 

01 

0.495856 

01 

0.105496 

02 

0 

0.113956 

GO - 

-0.908196 

02 

-0.368386 

01 

-0.2025 IE 

02 

— 0 

-0.106876 

01 

-0.559326 

00 

-0.981996 

Gl 

0. 13R09E 

02 

-0 

-0.753996 

01 

-0.111486 

03 

-C. 23 996 6 

01 

0. 190Q3E 

02 

0 

0 . 15752 E 

01 

0.013176 

01 

• 0. 152606 

02 

-0. 636816 

01 

— — 0 

-0. 151556 

03 

-0. 129696 

03 

0.519236 

00 

0.313:696 

01 

-0 

-0.122066 

02 

-0.275016 

02 

0. 193656 

03 

—0.799036 

01 

0 

0.26596E- 

■09 

0. 139736-09 

0.8003 I E- 

-05 

0.26269E 

01 . 

-0 

—0.127756 

00 

-0.2362 56 

01 

-0. 151716 

01 

-0. 79809E- 

-03 

- 0. 

0. 186216 

02 

-0. 103796- 

-02 

0.953196 

02 

— 0.59076E 

01 

0 

0.512016- 

02 

0, 102885 

02 

-0. 15970F 

01 

0. L6538E 

01 

0, 

-0.956526 

02 

0.617686 

01 

0.13100E 

02 

-0.71952E 

01 

- c. 

-0.378406- 

■02 

i'. 103906 

02 

0.992636 

01 

0.559336 

02 

0 

0.290856 

Gl 

0. 116376 

00 

0.127926 

00 

0. 219196 

01 

-0, 

0. 3655 76 

00 - 

-0.369006 

02 

-0.197366 

02 

0.252336 

01 

0 

0.399096 

01 

0. 100626 

02 

0.251976 

01 

-0.69737c 

Cl 

0, 

0. 63 8 75 F 

01 

0.23 104E 

02 

0.253216 

02 

0.11268E 

02 

-0 

-0.359916 

01 • 

• 0.399506 

00 

—0.9909 36 

01 

0.151256 

01 

0, 

0.238126 

02 

0.33677E 

02 

-0.930826 

01 

0. 62S55E 

02 

0, 

0.127736 

02 

-0.309996 

02 

0.75487E 

01 

-0.128276 

03 

0 


22283E DO 
1870 IP 02 
918506 00 
3757 96 00 
37 931 P-01 
7096 76-03 
10319E 01 
237 HE 00 
73959E 00 
61 509E— 01 
992276 00 
570796 01 
107996 02 


100* 7F 01 
356 3 ME 03 
389 16 £ 01 
10090E 01 
,996256 01 
191756 -01 
9263 7£ 02 
2025! E 01 
1 A& 70 E 02 
92191 P 00 
13656E 01 
58 303E 02 
379696 03 


51989E 00 
612066 02 
.25599E 01 
639906—0 1 
32198F 01 
1 7 6896-02 
980676 01 
89169P 00 
3 39 BSE 01 
32812E 00 
23057E 00 
82 62 BE 01 
336 56E 02 
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Ta_ble 1-4: Coupled^Modal Damping Matrix’ (Continued) 

NASTRAN MODAL DAMPING MATRIX (BHH), SCALED BV THE FACTORS 0.1 75 1C 03 AND O.IOOOE 01 
-MODE VALUES 


76 


77 


W 


78 


0.44563E-I2 

0. 19070E- 11 

— 0. 30288E-1 1 

-0.3165 92-05 

— 0.44946 E— 05 

0.326382-07 

-0.241822 

01 

— 0.B7328E 

01 

— 0. 1 1 0522—02 

0.94 1192 

-02 

-0.690182—0 3 

-0.6462 3E- 02 

0. 10 85 52 

00 

-0.444 162 

02 

0.2202 LE- 

-05 

0.46 763 E 

01 

-0.465S3fc 01 

-0.7904 52 

02 

0.10.0832 01 

-0.9698 3 E 01 

0.431922 

-05 

-0.2528 7F 

01 

0.S6594E 

00 

0.23782E 

00 

0.20U6E-04 

0.136392 

00 

-0.336672—01 

0.23649c 00 

-0. 24114F 

-01 

0.3 3 012 E- 

-02 

—0 .6 1 28 6E- 

-02 

0.330252 

00 

- 0.9333 IE 00 

-0.89'0'til 2 

00 

- 0.379322-05 

-0.212802 00 

0. 13 79 7E 

03 

-0.2 35262 

02 

0.470972 

00 

-0.17 566E 

00 

-0.43B12E 02 

-0.528992 

00 

G. 1443 32 01- 

0.642426-04 

—0. 17253E 

01 

0.259382 

00 

-0.457752 

00 

-0. 17442E- 

-04 

0.82601 £-01 

0.20699c 

01 

0.17O17E 00 

—0.548566 02 

0. 1 70682 

0<0 

0.407792 

02 

-0.881892 

00 

-0.59 52 OE 

01 

-- D . 63 6562 02 

— 0. 1 1537F 

0? 

C. 38 5 742 01 

— 0 .808505-02 - 

-0.138922 

0 2 

o inn iki:. 

-A 1 


aa 


_rt } 




JadotSt 

uU 

— ” u* *11311 it- 

•Ol 

-0.5753 22 00 

-0.526882- 

-01 

0.119852 00 

-0. 585512-01 

-0. 23465E 

01 

-0.544742 

00 

0.445122 

01 

-0 .603 10E 

00 

0.377952 01 

-0.753 44 E 

01 

0.608 792 01 

0.2751 IE 03 

-0.110562 

01 

0.24790E 

01 

0.3 7 73 IE 

00 

0.9549 82 

00 

0.32.08 52-01 

-0. 105682 

00 

0.111 58E 00 

0.641222-01 

-0. 52869 E 

-01 

-0. 76908 E 

01 

-0.58 18 2E- i 02 

- -C.90829E- 

-01 

-0 .103702-01 

-0.679742- 

-Gl 

0.25382E 03 

-3. 23900E 03 

C. 2932 72 

03 

0.44135E 

01 

-0.161102 

01 

-0.624752 

00 

-0.23C31E 00 

- 0. 24 90 9 E— 01 

0.938 132-02 

0.507762 00 

0.559272-01 

0.260462 

00 

0.52826E 

00 

-0. 141 35 E 

02 

— 0 . ?□ 34 3 E 00 

- 0.3297 IE 

01 

— ■ 

-■ 



— 




— - 

- 

-0. 292922-11 

-0.958502- 

-11 

0 .976908—11 

-0-30124E— 05 

0.2U28E- 

-05 

0.429B8E- 

-05 

0.25508E 

02 

-0.77563E 

00 

0.133622-01 

-0.742V7E- 

-02 

G.IG825E 01 

-0.3554 92—01 

0.911712- 

-02 

-0.40432E 

01 

0.2 746 IE— 05 

-0.420612 

02 

0 . 764902 02 

-0.46057E 

01 

-0.426 7 IE 00 

0.729832 00 

0. 110642-04 

-0.656972 

02 

-0.510332-01 

-0.698382 

01 

0. 13464F-04 

0. 35E43E-01 

0.672212-01 

0.2 I 0862-01 

-0.414102- 

-01 

0.402132 

00 

0.48683E- 

-or 

0. 85993E-01 

—0.152516 01 

- 0.I0735E 

30 

- 0.758752-04 

0.659 3 5E 02 

0. 22T13E 

02 

- 0. 130642 

03 

-0.75255E 

01- 

- 0.465922 

00 

-0. If 656 E 01 

0.1 083 5E 

00 

0.65250 E 02 

0. 196762-02 

-0.377472 

01 

0.35215E 

01 

-0. 405312 

02 

-0.176612-02 

0.632652 01 

-0. 196542 

02 

0. 76 C 5 72 Cl 

0.103 IGF 02 

-0.803722 

00 

-0.613562 

01 

-0.776792 

01 

-0.75018E 

02 

— 0.2Z756E 01 

0.270532 

01 

0.47 29 SE 02 

0.2 5 8362- 02 

-0.364262 

01 

- 0.585896-01 

-0.63461 E 

01 

-0.436142 

00 

0.3676 4E-01 

- 0. 499692- 

-01 

0.819922 00 

— 0.972702 00 

-0.410012 

00 

0.20290'E 

01 

-0.23179E 

01 

0.24 7C72 

01 

-0.234372 01 

-0.11 I4 86 

03 

0.23 15 42 02 

-0. 11056E 01 

0.2793 32 

03 

-0.132312 

02 

0.288082 

02 

0.14ICBE 

01 

-0. 468272 00 

0.61228'F 

00 

■■—0.28 2192 01 

- 0 .276282 00 

0. 179126 

01 

0.18979E 

01 

-0.445B2E 

00 

-0.93498E- 

-01 

-0.9426 EE-01 

-0.587562-01 

0. 796642 02 

0. 29545E 03 

0.23937E 

03 

0.471732 

01 

-O.L077SE 

02 

0.21339E 

01 

-0.231832 02 

0.171652 

00 

0.316 15E-01 

-0.15 8862 Cl 

-0.26603F 

•01 

0. 933422 

01 

0.642622 

00 

0.484612 

02 

- 0.54 62 2E 01 

0. 19136E 

02 

r 










-0.388362-11 

0.935112- 

-11 

0.81330E-11 

0. 307592-05 

0. 14174C- 

-05 

-0. 145 15 E- 

•05 

-0.108692 

01 

-0.399992- 

-01 

• 0. 2510 52-01 

0.263? 4 E 

00 

-0. 10655E 00- 

-0.53091F-02 - 

-0.333952 

03 

— 0 . 2 584 BE 

00 

-0. 96356E- 

04 

- 0.228440 

02 

-0.32717E 01 

-0.55 9 7 32 

00 

G.705C5E Cl 

0.46185E 01 

-0. 145022- 

-03 

0. 355082 

02 

-0.871522 

00 

0.10 48 7E 

01 

-0. 1 3 5052—05 

—0.245052 

00 

0.14 1322-01 

-0.128532-03 

0.673402 

00 

-G.20461E 

GO 

0. 104902 

00 

0.68028E- 

-01 

-0.51669E 00 

G.23458E 

01 

-0. 179C9F-03 

-0.356432 02 - 

0.307282 

eo 

-G. 617742 

01 

-0.1828 >2 

00 

0. 194542 

00 

-0 . 94 88 32-0 1 

—0 . 1 02 582 

01 

-0 .335032 C2 

-0. 1151 32-02 

0. 1 852 IE 

Cl 

0. 9713 7 E- 

01 

0. 20843 E 

02 

0 .82 3 84 E-03 

0. 511912 00 

G.72136E 

00 

— 0.20680E-01 

-0.30 1 54 E GO 

0.324022- 

-02 

0.530662 

00 

0. 4667 ?F 

00 

0.2B780E 

01 

0.77958E 00 

-- 0.29 4 76E 

01 

-0. 117742 00- 

0.458762-01 - 

-0.2 r! 99 72 

01 

-0.106802 

01 

0.134052 

01 

-0.157222-01 

0.4000 IE-01 

-0.7518 4 2- 

■01 

-0.4 138 56 -Cl 

0.12466E 00 

0. 13574E 

01 

Q.41938E 

00 

-0.106352 

01 

0.647972 

00 

-0.167656 01 

-0.21446E 

01 

0.2532 l E 02 

0 .247902 01 

-0.132J1E 

02 

0.411022 

01 

-0.112442 

01 

-0. 14 003E 

00 

-0.246552-01 

- 0.14565E 

ot 

0.344S7E 00 

-0.52278E 00 

-0.304722 

00 

■ -0.963 56 e 

00 

0.2L479E 

00 

— 0.63556E-0 l 

0. 1242 72 QiQ 

0. 10 143 E 

01 

—0.929 14 E 01 

-0.146362 02 

-0.72190E 

01 

-0. 17615E 

01 

0.7771 12 

01 

C.38469E 

01 

0.31849E 01 

-0.15331E 

01 

-0.21385E 00 

0.2263 BE 01 

—0.283452 

01 

-0.53932E 

01 

—0. 15655E 

02 

— 0. 10539E 

02 

-0.313552 Oil 

0.56686 E 

02 

, 
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_ 
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Table 1-4: Coupled Modal Damping Matrix (Continued) 

NASTRAN MODAL DAMPING MATRIX 18HH), SCALED BY THE FACTORS 0. 1751E C3 AND 0.10COE 01 
-MODE - VALUES 


79 


80 


-0 

.450116 

-11 

-0 

.135826 

-10 

- — 0 

.351776 

-01 

o 

.1532 86 

00 

0 

.710776 

01 

-0 

.535266 

00 

0 

.2430 76- 

-05 

-0 

.425896 

m 

o 

.217096 

01 

- 0 

.90 73 76 

00 

-0 

.561736 

00 

-0 

.526386 

00 

o. 

.383756 

01 

-0 

-14017E 

01 

0 

.344156 

00 

-0 

. 741 836 

00 

0 

.2393/6- 

-01 

-0 

.15726 6 

00 

0, 

. 4084 CF 

00 

0- 

.190036 

02 

0, 

.252846- 

-01 

0 

.359936 

O'O 

-0. 

.245236- 

-01 

0. 

.590616 

00 

-0, 

. 104906 

02 

-0. 

. 3 7 07 IF 

00 

0. 

.1178 7 6 

02 

0 

.458126 

01 

-0. 

.2931 OE— 12 

-O', 

.4941 46- 

-12 

■ -0. 

.30 1206-03 

-0. 

.ineoii-- 

■01 

0. 

3 35 0 7 E 

00 

— 0, 

.29572 E 

00 

0. 

16522E- 

■06 

0, 

. 162356-01 

---- 0. 

494956-01 

-0, 

. 3 50 1 66- 

•01 

-0. 

1350 36 

00 

0. 

170646- 

•01 

0. 

205256 

00 

-0, 

.670226- 

01 

•- 0. 

139346 

00 

0, 

.145796 

00 

0. 

144916- 

01 

0i. 

78912c- 

01 

0. 

6! 5 0 96- 

■01 

0. 

421416 

00 

— 0. 

10464c- 

03 

— 0. 

37 74 36- 

01 

-0. 

906276- 

02 

-0. 

439916- 

01 

-0. 

f; 73 9 C6 

oo 

-0. 

2 007 O F - 

01 

0. 

140646 

00 

0. 

9624 76 

00 


01 


-0.374096-12 
0.4845 IF -03 
-0.142426 00 
0.25964F-08 
0. 166336 00 
-0.183256-0 1 

o. a ac s or 00 

■ 0.134 3 36-Cl 
0. 5123 7C-02 
0.459746-01 

- 0.73Z06E-07 
-0.3401 5 F-02 
-0.13212F 00 

— CU93 9G0B 00 


-0.172746-11 
— 0. I 5 A 96'E — 02 
-0.11050F-01 
—0.2 1 8856—01 
-0.475f;7F— 01 
0 .630306-02 
0. 535L OF-Ol 
-0.112556 00 
-0.428146-G2 
0.C2308F 00 
-0.145C6E-0I 
-0.544726-02 
0.34678F-Q1 
0.2 l 54 4 E 01 


-T . 177C6E-IC 
0.17 609 E 00 
C.5FJ744E 01 
0.205986-01 
0.2 5 79 IE— 0 5 
C. 70OC26 02 
0.870206 00 
-0.971 61 E 00 
0.576756 O'G. 
0.11263 E 02 
~G. 1 7850E 01 
0.778/96 01 
-0.110486 00 


-0. 1 77586-11 
-0-11 .1006-02 
0.553656-01 
0.12 3 506-01 
G. 106426—05 
0.3 l SO 26 00 
-0. 10643E-G1 

— 0.6 26 5 7E CC 
0.63 5956-01 

— C. 2368 7E 00 
-0 .2701 IE- 01 

G.19369E 00 
0.156216-02 


0.27280E-C-5 
-0.1521 7E-01 
-0.7283 IE 01 
0. 5O606F-O2 
0.73 I96E 02 
0. 1992 IE -02 
—G. 6025 1 E— 01 
■ 0.29903 [-—0 1 
-0.429256 00 
0.377316 00' 
0.279656-01 
0.2686 IE 02 
—0.31 580 £ 01 


— 0— 171 946-12 
0.B2239E-O2 
0.22 759F 00 
-0. 17322F-02 
0.523556-05 
0.23513F 01 
G. 38 1 3 l'E-01 
0.97 2496-01 
-C.29415E-01 
-0.323126 00 
-B. 592496-01 
0.113866 01 
0.710276-02 


0.9 11576-07 
-0. I 12816-03 
-0.16 76 26 00 
0.967236-03 
0.243926 01 
0.71 V96E-04 
— 0. 33760 c 00 
0. [63006-02 
-0.439076-01 
0.954906 00 
0.216676-01 • 
0.53 1866 00 
0.3303 OF GO 


0.793106-07 
-0.151156-03 
-0.693396 00 
O. 162376-03 
0.303926 00 
0. 1 J3086-04 
-0 .496336-01 
Q. 233296-03 
-0.726066-01 

0. H2C85F-C1 
0.1176 36-01 
-0.625276 00 
—0.273246 00 


0. 18616E-G5 
-0.190776 00 
-0.70432 E-04 
0. 40698E GO 
0.237626 01 
-0.740866 00 
G.55529E-01 
-0.679776 01 
0. 79 1896-01 
0.20(1006 02 
0. 11935E 01 
0. 22612F 02 
-0.323336 01 


0. 12:>77E-06 
0. 631576-02 
0.274056-05 
— O . 33 15 2 f-0 1 
0- 5868 86 00 
-0. 141616-0 l 
0.351 766-02 
-0.31909F GO 
0.672076-02 
0.141C06 01 
0.412656-0:1 
0. 212686 01 
-0.255066 00 


-0.2 115 3E- 0:6 
0.131566-02 
G. 649496-06 
-0. 298576-02 
-0.245456-02 
-0. 850616-01 
0.154O2C—O I 
-0. 1 8 58 1 E 00 
-0. 320626-01 
-0.466276 00 
0. 18512E-G1 
-0.37 1556 00 
-0.253506 GO 


0.B2C21E-O5 
-0.46506F 00 
-0.729716 02 
0.2e506E 00 
0.129986 02 
0.100706 01 
-0.215966 GO 
— 0 . 1 556 76 00 
-0.668496 00 
-0. 11244E 01 
0. 16 9996 01 
0. 635216 00 
0.199226 02 


0. 192376-07 
— 0. 18 1 45 F GO 
— 0.243 G3E 01 
O. 13077F— 01 
0.569936 00 
0.6762 JF— 0 1 
G. 131056 00 
-0.421026-01 
-0.326776-01 
-0. 14003E 00 
0. 608336-Ci 
0.371066-01 
0.4943 7E 00 


G. 336726-06 
-G.499716-02 
-0.403486 GO 
0.221496-02 
-0.26 78 7 E 00 
0. 832556-01 
0.1802 16-01 
0.21 9216-01 
-0. 186166-01 
-0.246556-01 
0. 12019E— 01 
-0.106 17E 00 
0. 1795 LE 01 


0.234646 01 
-0.54324E-04 
-0.668456 00 
0.123546 00 
-0.23823E 01 
-0.428496 02 
0.35C57E-01 
-0.45I38E 01 
0.982606 00 
0.68386E.01 
-0.358036 00 
-0.570426 00 
-0.21954E 01 


0.10931E 70 
0.1939 76— C 5 
-0. 386036-01 
-0. 175356-02 
-0. 362 2 4 E— 01- 
-0. 143336 01 
0.446396-02 
-0.835936-01 
0.63039E-01 
0.240586 00 
-0. 13048E-01 - 
0.492266-02 
— G.35026E 00 


-0.263676-0 l 
-G. 159226 01 
-0.496366-01 
0.22404E-01 
• 0.35 906 E-01 
-0. 610106-04 
-0.337906 00 
-0.1 10206-02 
-0. 477996-01 
0.166246-01 
— 0.297I4F-01 
—0. 36 746E-0 1 
0.19I31E 01 


-0.48770E-D1 
0. 421786-06 
-0.1163 Ifc-01 
0. 25699E- 02 
—0 . 746406-0 1 
-0.209396 00 
0. 100226 00 
-0.449596 00 
0.49 7916-01 
0.25284E-G1 
-0.204226-02 
0.530916-02 
0.510406 00 


-0.775176-03 
-0.184166 00 
-0.755286-01 
0.452536-03 
0. 806786-01 
-0.91 43 3 E-05 
0.459226-01 
0.44586E— 02 
-0.43871E-0I 
0. 10464E— 03 
-0,607226-03 
-0. 1121AE 01 
0.1491 96 01 


-0.712836-01 
-0. 470 746 02 
-0.16 7616 01 
0. 75 184 E— 01 
0.705536 00 
—0.19 13 9E— 02 
-0.675956 01 
0.676156-01 
-0.119006 01 
0.240586 00 
-0.876126-01 
-0.961806 01 
0. 532 ICE 02 
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Table 1-4: Coupled Modal Damping Matnix (Continued) 

NASTRAN MODAL DAMPING MATRIX IBHHU, SCALED BY THE FACTORS 0.1751E 03 AND 0* 10C0E 01 


• w 


I 

j 


1 


■MODE 

82 


VALUES 


0 , 1569 8E—1 L 
0.91 25 8F-02 

-D.67Aiee-oi 

0. A? 63 SC -06 
-0.706936 00 
0.160326 00 
0. 1032 2'E 01 
0.4129 3F 00 
0. 60 64 56-01 
-0. 5940.36 00 
-0.14566C-01 
0. 45030E— 01 
0.49626C 01 
- 0.27 08 9 E 01 


0.13333E-1C 
0.97631 E— 01' 
0.70859F-C2 
-0.27913E 00 
0.109597- Oil 
-0.45449E 00 
0.41 73 55 00 
-0.50)24 3“ 01 
-0.3 7001 E 00 

- 0. 7947 JF 00 
0.10507E 01 
• 0.36 965 E 00 
O.6707TE 00 

- 0 . 80978 E 01 


0. 136B3E-1C 
—0. 10453'E— 01 
C. 32 78 OE 01 
-0.661 10E-01 
—0.87 7 l 5F-04 
—C. 891 3 IE 01 
0.6463 4E 00 
0. 1668 OE 01 
0 . 1 5008 E 0 0 
0. 11429E 02 
-0.25176E-O1 
-0.11997E 02 
-0. 1524 7E 0C 


83 0.43100E-11 0.50874E-I1 -0.304 Tl E-i 1 

** - — — 0 • 1543 7F-0 l -0.217046-01 -0.145C9E-O1 

— 0. 42 1 866 OO — 0.26654E-01 -0.15567E 01 

-0.8264 IE-06 0.60482E-O1 0. 35153E-02 

: 0.1 091 BE 01- -0.17192F 00 -0.163B7E-Q4 

0.1603 IE 00 0.U866E 00 -0.316Q3F 02 

, . —0. 40506 E 01 -0.26SME 00 0.45655E-01 

> — , G.1F843E 00 0.21C18E 00 C.915G9E 00 

v 0.32422E-01 0.60170E-01 C. 82 4 77?- Cl 

— 0. 3631 IE 00 -0.11 634 E 02 -0.14443? 01 

0.2701 IF— 01 - -0.25176E-01 C.68Q6SE 00 

0.4622 6F-GI’ -0.90630F-O1 -0.81394E 01 

0.35E67C Cl 0. 515365-01 O.lllOBE-Ol 
0.6Z398F 00 -0.22537F Cl • 


-0.1030 3E-06 

0. 3936IE-06 

-0.11971E 

-05 

-0. 20802 E- 

-01 

0.19408E-02 

-0.2179 7C -02 

-0. 19382E 00 

0. 5241 OE- 02 • 

- -0.5450 1E- 

■04 

- 0.62 03 5F 01 

0.12 3 54? 01 

-0.7655 7 H-04 

0.95 3 16 E 

01 

-0.13 34 IE 

00 

— 0. 2L968E— 01 

0. 369C5F-03 

0.24599E 00 

— 0. 3 59 1 5E- 

-01 

0.39304E- 

-01 

0.17 670 F-G L 

-0.963 36 E 01 

-0.37905E-01 

— 0. 16719? 

O'O 

— 0. 4832 7£ 

00 

- 0.24 S42E 00 

-0. 35R07E— 03 

0. 71 59 BE 00 

G.52100E 

00 

0.559 79 E 

01 

0.1971PE-03 

0.644 18E 00 

—Q . 17070E— 0 l 

-0.40I56E- 

-01 

0. 1664 IE 

00 

0.30467E 00 

P. 48266E—02 

G.26098E 01 

- 0.256 7 3F 

01 

— ■ 0.1 043 9E 

01 

— 0 .4764 76-02 

0.67000E 00 

-0.511^906 00 

G. IS477E 

GO 

-0. 3S055E 

00 

0.22257E 00 

-O.10568E 00 

—0.61 228 E 00 

0 . 14965 F 

01 

0.35993E 

00 

— 0. 37743E-01 

-0. 53B4 7E 00 

-0. 2102 3'F-Ol 

0. 53788E- 

-01 

0. 2047 LE- 

■01 

-0.92025E-02 

—0.24 980 E 00 

-0.13620E 00 

— 0. 10887E 

01 

—0. 98279E 

01 

0.17497E 01 

-0.1U40E 02 

0.71074c 00 

-0.87259E 

01 

0.51703E 

01 

— 0.96944E 01 

-0.12357E-05 

-0.94396C-06 

— 0.302 52 E- 

-06 

-0.13193E 

00 

0.9154 0E-03 

0. 50 3 77? -02 

0. 497O5E-0L 

-0. 1571 1 E- 

-02 

0. 14371 C- 

-04 

- 0.21378E 02 

0.368 39 E 01 

0. 168286-04 

0.331Q7E 

02 

0. 1929 IE 

00 

0.57300E 00 

-0. 14201 F- 02 

-0.51022 E-01 

-0.3950 IE— 01 

-0.587756- 

•ot 

-0.75356E-03 

-0.33217E 02 

-0*663356-0 1 

-0. 8513 7E 

OP 

G. 7694 7E 

00 

— — 0. 75 184E 00 

-0.9125 8F-03 

0.42 24 LF 00 

-0.6 3 17 2 E 

00 

0. 19376E 

02 

0.85 354E-03 

0.71B10F 00 

-0.13550E CO 

-0. 154 76 E 

00 

- 0 . 37403 E 

00 

0.I.2263E-01 

— 0. 8309 IE-02 

O.3U05F 01 

0.2464 7E-01 

0.63615E 

00 

■ -0. 12978E GO 

0.4486 3F-01 

-0. 62469E-01 

0.40695E 

00 

-0.53499E 

00 

0.6062 IE 00 

0.11I98E 00 

-0.2B219E 01 

0. 34497E 

00 

-0. 17850E 

01 

-0.59249E-01 

-0.49545F-01 

-0.46370E 00 

—0 .4 29 75 E 

00 

0.3579 3c- 

"01 

0. 21 355E-02 

-0.16563E 01 

-0. 104891; 01 

0.39876F 

00 

0.29650E 

00 

0. 1 0390 E 01 

0 . 13 867 E 01 

0.339 T9E 01 

—0. 55520E 

01 

0. 12135E 

01 

-0.1712EF 02 


84 

— 0.3771OE-1 1 

-0. 16725E 

-10 

-0.11 061 E-i 0 

0.30795E-06 


-0.221 3 7E-G2 

--0.37024E- 

-01 

0. 450676-0? 

0.40574F-03 


0.157806-01 

-0.545806 

-02 

-C.646C7E CC 

-0.. 8 2996E 00 


— 0. 4 784 6F-06 

0, 1 2 6 7 2 F 

00 

0.657998-01 

-0 . 1522 1 E-03 



0 . 66? ? OF 00 

- 0 . 40730? 

00 

0. 3 5 3 54F-04 

0.61071F 01 - 


— 0. I 061 OE 00 

0.137C3E 

00 

0.57277F 01 

0. 1998 1E-03 


0.4357RC 00 

-0.3J.72 56 

00 

-0,439596 00 

-0.2 8059 E 00 


0.3223 l E 00 

- 0.45126E 

01 

-0. 17603E 01 

- 0.92037E-G2 


-0.488286-01 

0.31933 E 

00 

—0 . 6495JF-01 

—0.69605 F. 00 


0.1918CE 00 

0.157526 

01 

— C. 3599 IF 01 

G. 64 I22E-01 


0.11 763F— 0 1 

- -0.538476 

00 ■ 

— 0.49 545 E— 01 

- 0.34473E 00 


-0.22664E-01 

-0. 1 4071 E 

00 

0.484 83 E 01 

0.33614E-G1 


-0.3E577E 01 

-0.0 890 7E 

00 

0.75834E-0L 

0.9 2 38 6c 01 


0. 45005E 01 

0.159926 

02 



, .. . 


-0.20856E-07 

C. 760 8BE— 06 

0.4201 1E- 

•02 

-0. 15 L90E-02 

0. 720606-01 

-0. 36 2 74 E- 02 

O.2036BE- 

04- 

-0.39 1176 01 

G. 29 1 92E-04 

-0.60712 E 01 

—0.21 51 6E 

GO 

0.68914E-C1 

—0.931012-01 

0.155655-01 

-0. 8984 1E- 

•02 

-0.813206-02 

0.2 1734 E-01 

0.4660 7E-01 

0.1 1628E 

00 

0.55643E-C1 - - - 

-0. 25375c 00 

-0.2UO5E 00 

-0.3 542 9E 

01 

—0.1376 l E-03 

0.2 7460E-0 I 

0 . 12336 E-0 l 

0.134 10E 

00 

— 0. 32013E 00 

-0. 32207 c 01 

-0.225746 01 

-0.11170c 

01 

-0.45 56 IE— 02 

0.74233E 00 

-0.12042E 00 

0. 15357F 

00 

-0.14840E 00 

0-2762BE 00 

-0.52278E 00 

0.27965E— 01 

0.21667E-01 

0. 46 799E-0 1 

—0. 944366-02 

-0. 10301E- 

■01 

0.47123E-02 - 

0. 33 144E-0 1 

0 . 52716E-0 1 

0.964366 

01 

-0.23 79 HE 01 

-0* 19309E 01 

0.B6689E 01 

— 0.72088E 

01 

0.10359E 02 



. | 



j ; to ill:--’. 
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Taible l*4i: Coupled Modal Damping Matrix' (Continued) 

NAS I ft AN MODAL DAMPING MATRIX (BHH) » SCALED BY THE FACTORS 0. 1751E 03 AND 0.1000E 01 


A - — mode - values 


85 

-0.1 847 3E- 1 l 

—0.225942— 11 

0.994706-12 

0. 9233 7E-0b 

0.640122-06 

0. 11364E- 

•05 

0.74 25 IE-01 

-0.705082-03 


0. 131526-01 

' 0.95 73 02—02 

0 . i 00 302-0 l 

-0.416642-02 

-0.274506-01 

0.643032- 

•03 

-0. 724532-05 

--0. 156946 02 


0. 74149c 00 

0. 16175r-0'l 

C.55124E 00 

-0.263252 01 

-0.784152-05 

-0 .24269 E 

02 

— 0.98902E— 01 

-0.41 48 OE 00 


0.596522-06 

-O.44407F-OI 

-0 .29 8 3BE-02 

0.968C6E-03 

0. 21 165E-0 1 

C.2S555E-0! 

0. 4425 7E-dl 

-0.35507E-03 


0.789526 00 

- 0. 63° 772 - 01 

G.163B5E-04 

0.243692 02 

0.421462-01 

0.5022 IE 

00 

— 0. 50926E 00 

0.32204F 00 


-0.11B44E 00 

-0. 62940 E-0 l 

0..23174E 02 

0.675 4 IE— '0 3 

-C. 34656E 00 

0.41998F 

00 

-0.14214E 02 

-0.62616E-03 


0. 1 7 19 3E 01 

0.1 82602 00 

-0.43923 E-0 1 

-0.56 0396 00 

0.7714 1C— 0 1 

0.1 2 16 06 

00 

0.39475E 00 

0 . 39906F-01 


■ — 0.13308F 00 

-0.9623SF-OI 

— G. 576? OF 00 

• 0.455746-02 

— 0.21831 E 01 

--0. 307776-01 

-0.394416 00 

0.901 UE-Ol 


-0.2 746 B E-0 1 

-0 . 36389 E-0 1 

— 0.97 794E— 0 1 

0. 7 1324E-02 

G. 37436E-01 

— 0.2 926 1 E 

00 

0.367792 00 

-0.423952 00 


0. 2 83 TEE 00 

0.8131ZF 01 

O.39450F 00 

-0.52869E-01 

0.17912E 01 

-0.304722 

00 

0. 11935E 01 

0.4 126 56-01 


0. 1851 2E-01 

; - 0. 2 1 0 2 32- 01 

-0.4637SE 00 

0.467592-01 

0.32004 E 00 

0.27 1442 

00 

— 0.26200E-01 

—0. 1 3 166F-02 


— 0 .4622 3 F-0 1 

0.44U7E-01 

0.71453E 01 

Q.97048E 00 

0. 57668F 00 

0. 2284 IE 

00 

-0.25599E 00 

-0.476192 00 


-0.27032E 01 

-0. 3803’JE— Oil 

—0.64 907E-02 

-0.6 5905 fi 00 

-0.1 59 522 01 

0.354446 

0 l 

-0.71 1166 00 

0. 1 19082 02 


0.21 15 32 00 

- 0.175016 01 

.... 


— 

— 


■ .... 

' — " ‘ 

86 

-0. 18G62E-10 

-0.101746-09 

0.5199 LE-10 

—0 . 789262-05 

0.146002-05 

0.18082E- 

•05 

0.711 5 72- 01 

G.22C92E 00 


0.2891 BE— 03 

— 0. 397892—01 

- 0. 184 306-03 

-Ow 17197E-04 

0.3345 IE-01 

0. 12209E 

01 

0.108122-04 

- -0.160312 02 


0. 17249E 00 

0.2 1 3 54 E 01 

-0.191926 00 

-0.24532E 01 

0. 177 722-04 

— 0. 24866E 

02 

0. 36536E 00 

-0.468792 00 


. 0.1623 72-05 

0.2400 36 00 

-0.947 6IE— 01 

0.6 38402-02 

-0.107342 00 

0. 1070 32- 

■01 

0.216422-02 

-0.41740E-01 


0 .9 1 99 BE 00 

0 .2982 IE 00 

0.4 26 8 36-04 

- G. 2 506 46 02 

-0. 35194E Oil 

- 0.990152 

00 

-0.21 27 IE 00 

- 0.290182 00 


O.IU50E 01 

0.1 53f 06 00 

0.236 19 E 02 

0.71 876E-03 

-0 .739622 00 

Q.23905E 

00 

-0.146016 02 

-0.627812-03 


0.1633 52 01 

0.3899 IE ro 

0. 177 55E CO 

0.106736 02 

-0.330032 00 

-0.26639 E 

01 

0.54 083 E 00 

0.15062E 01 

~ 

0.6222 I E 00 

— 0.11237E 00 

0.71654E 00 

-0.210116-01 

0.2760 IF 02 

0. 55727E- 

-01 

0.198676 01 

0.31 332 E 00 


0.118976-01 

0.623346-01 

0. 73213F-01 

-0.295462 00 

-0.138962 01 

-0 • 620782 

0.0 

G.96020E 00 

-0.9162eE 00 


0.10 13 7E 01 

0. 15260E 02 

— 0.49C43E 01 

-0. 769832 01 

0.1 89 792 01 

-0.963 56 E 

00 

0. 15999 E 01 

0.608332-01 


0. 1201 56-01 

— 0. 53 70 8F-01 

— 0.42975E 00 

- 0 .944362—02 

— 0.271442 00 

• 0.9 7 1446 

01 

• 0. 16279E-01 

— 0.1 5545E 00 


-0, 322302-01 

- 0. 1 33‘8 86 00 

-0.244262 03 

0. 59953E 01 

-0.6 L 3 322 01 

-0.10292E 

02 

0.21645E 01 

-0.10637E 02 


0.219892 02 

0.1 78V 3 E 00 

0.52204E-0 l 

-0. 41 40 56 00 

-0.27753E 01 

—0. 16697E 

01 

-0.13405E 01 

0.734096 01 


- — 0.351 ATE Oil 0.12 6332 02' - 


B7 -0.64282E-14 -0.28111F-13 C.10587E-13 -O . Z5 5 53E-0B -0. 105B4E-05 G.1G181E-07 Q.44060E00 -0.433252-01 

- - - 0.84274E-01 -0.22576E 00 -0.669706 01 0.82430E-01 - O.72J30E-O1 -0.319052-01 0 .26269E-06 ■ -0. 29 3662 01 

-0. 111606-01 0.642C6E-G2 0. 1946BE DO -O.20125E 01 0. 12379F-06 -0.57850600 -0.63J72E-01 0. 205031 00 

0.9H676E-07 0.140t3r-01 -0.21741E 00 -0.144762-02 -0.957306 OC -0.15206E 02 0.801656 00 0.220GBF 00 

0.1',950E 02 — 0. 16732E 01 0.103CBC-05 0.675232 00 0.40292F-01 0.14059E 00 -0.17690C 00 0.ail37E-02 

-0 .27796 6 00 -0.84461E-02 0.15395F 00 0. 56767E-0'5 -0.105012 00 0.63021E-0I -0.5981 IE-01 -O.25936E-05 

0. 3934 £6-01 -0.5211 IE 00 0.32905E 00 -0.55309E 00 -0.2I638F-01 0. 19669E 00 -0. 64970E-01 0.679966-01 

... -Q.216B9E CO -0.74596F 00 -C.33578F 01 ~Q. 28 l QCF-02 -0.303102 01 0.42106E 00 -0.39717E 01 0.21252E 02 

0.21 3 422 01 0.71716E 00 -0.29814E 0-1 -0.999G2C 00 0. 17655F 01 0.390562 00 -0.63333E 00 0.57036F OO 

— 0 . 565646 00 -0,688816 01 0.15125E 01 -0.53182E-02 -0.445822 00 0.214792 00 -0.35803c 00 -0. 13048F-01 

0.204222-02 0.204912-01 0.35798E-01 -0.10301E-01 -0. 26200E-01 0.16279E-0L 0.26577202 -0.70590E-05 

0. 17499E— 04 0.202052-04 -0.106382 00 0.Z7236E-01 0. 17724E-01 -0.44995E-G1 0.3147 86 0 0 -0.62351E00 

0.12 75 7E 01 -0. 55319E-02 0.566752-03 0. 471112-01 -0. 625842-02 -0.33377E 00 0.39525E-01 0.410912 01 

-0.13150E 00 — 0.59966 E 00 — - - 








_ Table 1-4: Coupled Modal Damping Matrix {Continued) 

NASTRAN HQ DAL DAMPING MATRIX t&MH) , SCALED BY THiE FACTORS 0.IT51E 03 AND 0.1000E 01 
■MODE -- VALUES — ■ * - 


88 


89 


90 


-0.21707E-I2 

-0.94070 E- 

-12 

0.59570E— 12 

-0.732 l 36-06 

— 0-568606-01 

-0.22 K4F 

00 

0.42061 E-01 

—0.1301 7E-0 1 

-0.514336-02 

0.3O376F 

00 

— 0.60BG9E— 0 1 

0.53173F 00 

0. 2CL3SE-05 

-0. 53 Cl 8'E- 

-02 

-0. 1B346E-03 

0.63723E-01 

0.1761 CE 01 

0.91379F 

00 

— 0. 25537E-06 

— 0. 16 33 IF 00 

0.40 809 E 01 

0.10447E 

O'O 

-0.16B24E 00 

— 0.6948 Ik— C5 

-0.1 8 58'0£ 00 

0.3479 9E-C1 

-0.58 141 E-01 

0.65003E 01 

0.27513E 01 

- 0.19467F 

01 

0. 103 10S 01 

0. 1298 7f- — 01 

— 0. 1 9 504c 02 

—0.1465 4 F 

01 

0.396 7 7E oi 

-G.24658E 01 

0.4922 7E 00 

-0.1 3656E 

01 

0.23 e 5 7E O'O 

-0.93R29F-01 

— -0.6072 2 E-03 

— 0.9 202 5 E- 

-02 

0.21355F-62 

0.4 712 3F-02 

-0 . 74 340E-04 

-0. 1 405 IE- 

-03 

-0.2 3 399E 01 

-0.41321 F— 02 

0.7I652E 00 

0.60933F- 

-02 

-0.180626-03 

-©. 32072E-C1 

• 0. 18 6846— 01 

■ -0.2 772 7E 

00 



0. 16084E-1 2 

0.21 50 3F- 

-12 

-G.24536E-12 

-0. 14935G-06 

0.66.29 5 E 01 

0.14336E 

01 

—0.12 58 OE 00 

0.17B04E 01 

0. 1 8457E-03 

0. 4681’QF- 

-C? 

-0. 135Z3F-02 

-0.1371 2E-0 l 

• -0.960656-07 

0. 13 52 9 F 

0 0 

-0. 39026F-0 2 

0. 454721-03 

0.2237 OE 01 

- 0.552O5E 

01 

—0 . 50 5? D'F-06 

0. 10769F-01 

0.9691 BE-Ol 

0. 29345F- 

-01 

0. 37537E-0I 

— 0 . 1314 2 E —04 

0.1634 IE 02 

0.12076E 

00 

— 0.653B 2E 00 

-0. 5254CE-01 

0. 1041 IE 00 

0.2 7902 E 

01 

-0.179 19 R-Ot 

-0.501146-02 

— 0 . 14 036 E 00 

0.1320UF 

02 

0. 16165E 02 

0.2L3Q4F 02 

-0.98 136E-01 

-0.847B7E 

00 

0 . 16 340 E 01 

-0.103706-01 

0.34015E-02 

0.4503 OF- 

■01 

0. 462 2-to'E— 01 

— 0. 22 664F-01 

0.27350E 02 

-0.103P1F- 

-0 3 

0 1 45 75 4F-0 1 

0. 14 3666- 02 

—0.1561 5E-0 1 

0.4012 OF- 

•01 

0.313 50E-G2 

-0.3 2822 E 00 

0 .541 74E-0 l 

-0.36634E 

00 

► 


-0. 26705E-1 3 

—0. 6796 3 F- 

-14 

0.12443E-12 

-0 .6957 IE-06 

— 0.14077E 01 

■ - 0.65487E 

0-1 

-0.206J9E 00 

— O-4O0O1E 00 

-0.42934F-03 

0.079 17E- 

■02 

-0.1367 3F OC 

-G. 635996-01 

O.H43 7E-06 

0. 92 3 72 E 

00 

-0.007156-02 

0 .355666-03 

— O.5O340E 01 

0.2 190 IE 

02 

-0. 27 386F-C5 

-0. 32730E-01 

0 .2363 1 E 00 

0 . 1 109 4 F 

00 

0.139 31 E O'G 

0.2 1000F-05 

-0.3221 5E 01 

—0. 90C3SE 

00 

-G.2O052E 01 

0.124206-01 

0.58 19 2E 00 

0.1449 7F 

02 ■ 

0.20624E 00 

-0. 17 19 6F-01 

0. 1613GE 01 

-0.1 8599E 

02 

0.142I3E 02 

0.15.3006 02 

-0.68592E 00 

0.305 15E 

01 

0 . 1 4 8 7 IE 02 

-0. 67574E-01 

0. 54472E-02 

0. 3 6965 F 

00 

-0.90630 E-01 

-0.140716 00 

-0.10 33 IE- 03 

0.26920E 

0? 

0.1 06 0 IF 00 

-0. 76412E-03 

0.296506 00 
-0-75Q47F-01 

0.22921E- 
- — 0. 702 06E 

•01 
00 - 

—0 .3971 7£— 02 

-0.21891E 00 





-0. 12409E-06 
-0.4028 l F-01 
0. 33840E-C7 
O.31709E 00 
-0.57350E 00 
0.2 103 7E 00 
-0.14G47F-01 
0. 16060E 02 
-0. 55445F 01 
-0.93498'E-Ol 
-0. 13166E-02 
0.17217 F-0 l 
-G. 11 753E-01 


-0,247156-06 
0.71293E 01 
C.12107F 00 
-0.24U3E 00 
0.64273E-01 
-Ow6800BE-01 
-0.1672AE 01 
0.4642 3 E 00 
-0. A 413 BE- 01 
-0.&3556E-01 
0.15545S 00 
-0. 14249E 00 
0.77930E-02 


-0.55709E-02 
O. 1 4 35 8E— 06 - 
-0. 1 1 3 60 E-01 
0. 17517F OO 
0.37457E— Q L 
0. 55346 E-01 
0.38927E-01 
0.25149E 01 
0.58724E 00 
-0.876 12E-01 
-0. 70590E— 05 
-0.295 3 5E 00 
-0.50268E-01 


-0.63483'E 01 
0.7G358F 00- 
-0.21222E-G1 
-0. 19067E 02 
0.5153 IE-02 
0.25689E— 05 
0.39 74 2E 00 
0.24957E 01 
-0.3988 3E— 0 1 
-0. 29 714F-01 
0.25514E 02 
-0. 39144E 00 
0.14 BE 01 


-0.3235 IE-06 
0. 35063E-01 
-0.79355E-07 
0. 43532C 01 
-0. 13144E-01 
0.2J972E 00 
0.52 66 IE 00 
O. 6 55 486 00 
-0.70908 E 00 
-0.942686-01 
-0.462230—0 1 
0. 174 1 16—0-2 
0.2J574E 00 


0.43064E-06 
0. 12C3 7E 00 
-0.750 J4E-02 
-0.1 02 96 E 01 
G.S4055E-O2 
-0 .3 71 7 IE-01 
0.22072E-G2 
-0. 398 30 E 01 
0.98676 £-01 
0.12427E 00 
-0.32 2 33 E-01 
0. 10264F CO 
-0.93715E-02 


0.72573E-02 
-0.48495F-05 
0.35165E 00 
-0-1915BE 02 
-0.492 24E-01 
-0 .431626-02 
0.25190E 01 
0. 16190E 01 
-0.70042E-QI 
-0.24523E-01 
0.17499E-04 
0. 766 736-02 
-0.67357E-01 


0. 29792E-07 
0.6S128F 00 

- 0. 99 7 3 3E-06 
0.1S803E 02 

-0. 5 90&2C-0 1 
0.40939E 00 
-0.25530E-0 1 
0. 54492F 01 
-0.16496E 01 
-0. 58756C- 01 
0.4411 TF-0 l 
0.20318E-02 

- 0. 33Q52E-01 


C.76494E-C6 
0.25357E 00 
-0. 1281 7E-01 
-0.71339E 00 
-0. 153506-01 
0.22079E 00 
-0.101296 
-0.2 176 1 E 
0.221 10E 
0.10143E 
-0.133BCE 
-0.U5544E- 


00 

02 

OQ 

01 

00 

-01 


-0. 197 01 E-01 


0. 1146 6E-01 
0.230 7 IE-05 
0. 12965 E 01 
0.43I47E 01 
-0.56038E 00 
0.61238E-03 
-0.1S353E 00 
0.14401E 01 
-0. I3715E 00 
0.5906 1 £ 00 
0. 20235c— 04 
-O.0&655E 00 
-0. 90640 E— 01 


-0.1043'6E 00 
-Q.44595E-01 
0. 8L454E-01 
-0.604 L9E-01 
0 . IBC96E 01 
-0. 12325E-04 
-0.79228F-02 
0.95733E 00 
0.94 399E-01 
-0. 90627E-02 
-0.74340E-Q4 
O.30732E-O1 
0.646 16E-C1 


-0.2U224F 00 
-0. 52 154E-01 
-0.36 64 2 E-01 
0. 36 701 F 00 
-O.35071E 00 
0.l8fl05P-05 
-0. 12 179E-01 
0.14359E 01 
O.S3539F-01 
-0.43991 E-01 
-0. 14051E-03 
-0. 14110E 00 
0.30648E 00 
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Table 1-4: Coupled Modal Damping Matrix (Continued) 


NASTFUN 

MODAL DAMPING MATRIX IDHH), SCALED 3Y THE FACTORS 0.1751E 03 AND 

0, 

. 10G0E 01 







A MODE 

— 

VALUES 

.. .. . 

- 






- • 

. 


1 91 

0.77115E-09 

0.248 1 IE- C 3 

-0.20655E— C8 

0. 255036-03 

0. 1 6 1 2 9 F 

-04 

0.324396 

-03 

0 . 50 3 5 3 E 

01 

-0.799 1 IE 

01 


“ 

— 0.260026-01 

0.I5222F 00 

0.26618E 00 

-0.3934 16-02 

-0.28739E- 

-01 

-0.40300E 

02 

-0. 426 53E-04 

—0. 28361 E 

02 



0.1 720 7E 02 

-0.71373E 02 

0.14059E 01 

-0.174626 02 

-0.533 75F 

-04 

-0.416 8 3 E 

02 

-0.32545E 

01 

-0. 1062 IE 

02 



0.1Q676E-05 

-0. 50670 E 01 

0.12393E 01 

-0. 4508 66- Gl 

0. 63C84E 

00 

-0. 794606-02 

-0.2550HE 

00 

-0.1236 7 E 

00 


— 

0. 1 J958E 02 

-0.65032E 01 

-O.Z5430E-O4 

0 . 3 5 0 9 7 E 02 

0 . 1 2440E 

03 

0. 1796 3E 

02 

-0. 582796 

01 

-0.22005F 

02 



-0.41890E 02 

-0.1A3UE 01 

C.4165CE 02 

0. 125C3E-02 

0. 57yllF 

OL 

0.964416 

00 

— 0.2288GE 

02 

-0.92297E- 

-03 



-0.13U-2F 03 

-0.12 532 E 02 

-0 . 3 444 7 E 01 

-0.3271 2E 03 

0.24325E 

02 

0.76 0296 

02 

-0. 39695E 

02 

-0.45284F 

02 



— 0.243416 02 

- 0.66063F 01 

-0. 36955F 02 

0.532836 00 

-0.77 039 E 

0 3 

-0.79Q87E 

01 

• -0.12168E 

03 

-0.31442F 

01 , - T , 



—0.61 A0 16 01 

-0.7V031F 00 

-0.32 5 ABE 02 

0.4 129 3F 02 

0.33171F 

02 

0. 15182E 

01 

-0.333486 

01 

0.310S9E 

ol 



-0.555726 01 

-0. 50925E 02 

-0.3952 7 E 01 

0.233326 03 

0 . 7 9 6 6 4 f 

02 

-0.929 14F 

01 

0.77379E 

01 

0.U336E 

01 


— 

— 0.19 36 9£ 00 

-o.ueo/E 02 

-0.61 85 4E 01 

0.484636 OL 

0. 714586 

01 

-0.244266 

03 

-0 .1063 8 E' 

00 

-G.2-3399E 

01 - 



0. 437546-01 

0. 1 0601 E 00 

0 .7 7454 F 04 

-0. II 1996 03 

0. 27067C 

03 

0.14915E 

04 

-0. 78905E 

02 

0.2211 5E 

03 


-0.69412E 03 

-0. 3 5 753c 01 

-0.60177E 00 

0.2620 7E 02 

0.78291E 

02 

0.154446 

03 

0.5V904E 

02 

0.46631E 

03 


0.870446 02 

0.43637E 02 ■ 



- 

.... 



- 




92 

0.214206-11 

0. 63 91 OF— 1 1 

-0.26245E-H 

—0 .649676-05 

0. 36 3 396- 

-0 5 

0.77567E- 

-06 

0. 29324E 

02 

0.67404E 

01 

— 

••-0.A662f.E-02 

-0. I47f3=-01 

0. L0266F 01 

-0 . 2 3 6 5 76 - 01 

-0.0370/c- 

-01 

0.34 206 E 

02 

0.52 U 26- 

-06 

Q.49377E 

01 


0.36 5 V6E 02 

O.636I0E 02 

-0 . 20 3 3 6 E 01 

0.167766 02 

-0. 13 63 7E- 

-C 7 

C.20129E 

01 

-0.975U7F 

00 

-0 .6613 8 E 

01 

4 

- 0. H-l 62 3F — 05 

-0. 96251E-01 

0. 1 70 72 E 00 

-0.137526 00 

-0.2260 2 F 

-01 

0.250808- 

-01 

0.9 64 9 2E- 

-04 

-0.20669E 

00 


0 . A3 61 76 01 

- 0. 10572E 01 

— 0 . 60 3 59E-G6 

— 0. 502CfcE 00 

-0.S54B4E 

02 

G. 16798E 

03 

- -0.726506 

01 

0.124G3E 

oo 


0. 36 65 7F 02 

0.8H9706 00 

0.93955E 00 

0.41 802 E-04 

-0.12 30 6 E 

0 l 

0.253 196 

01 

-0. 14235E 

01 

-0. 64580F- 

-04 


0.39 49 36 01 

-0.2359 IE 02 

C. 82 19 BE Cl 

0.9 4 1706 02 

-0. 103446 

01 

-0 .42 25 1 E 

02 

— 0.036 I6E 

01 

— 0.76263E 

02 


0. 57AA7F 02 

-0.12629E 02 

0.5474 4 E 02 

0 • 124656—01 

0.86490E 

01 

— 0.70321E- 

-01 

-0.690396 

01 - 

-0.4698 26 

00 - 


0.62332F 00 

0.97403F-01 

0.10146F 01 

-0.12293E 01 

0.20247E 

01 

0.376236 

01 

-0.79 23 IE 

01 

0.476C5E 

01 


-0.72004E 01 

-0.14165= 03 

0.23B12E 02 

-0. 2 39806 03 

C. 29545E 

03 

-0. 146J6E 

02 

0.268 6 IE 

02 

0.53186E 

00 



0, 6252 76 00 

— 0.249805 00 

— 0 . 1 6 663 E 01 

- 0.336 I4E-01 

• 0 • 9384 ESP 

CO 

0.599536 

01 

0. 27236E- 

-01- 

-0.41821c- 

-02 - | 


0 • l 4 36 6 E— 02 

-0,764 12E-C3 

-C.U199E C3 

0.523256 03 

O.0O9O5E 

00 

0.56 540 E 

01 

-0.692B2E 

01 

0.30 54 5E 

01 * 


-0.18533F 02 

-0.33 17BE-CI 

-0.397C9E-02 

0.266226 00 

0 . 3940 76 

OG 

0.26C52F 

01 

0.640116- 

■01 

0.28059E 

02 


— 0.2237 EF 01 

0.2 242 HE 01 










— 

1 l 

93 

-0. 722036-11 

-0. 16762E-10 

0.205496-10 

-0. 1 38786-04 

-0. 50926E- 

-05 

-0. 4 1 62 5 E-05 

0.19666E 

02 

-0.10067 E 

02 

1 


— —0. 40 16 2F-Q2 

- C.33668E-01 

0.63580E 00 

-0.3173 76—0 1 

0. 108326 

00 

-0.510046 

02 

- — 0. 6E224E- 

06 

-0.35385F 

01 

! 


0.616786 02 

-0.33622F 02 

C . 4 5 1 2 IF OC 

-0.31532E 01 

0.31437F- 

-06 

-0.1C050F 

01 

0 .97 09 2 fc 

00 

-0.433 19F 

01 

rl 

S 1 


0.29046E-04 

0.19815E 00 

0.62934E-01 

0.27 106 E 00 

0.23523F- 

-01 

0. 159236-01 

0.32680E- 

•02 

0. 30238 E 

GO i 

' - L - 

0.21227E 01 

-0.50733E 00 

-0.20520F-05 

-0.197366 01 

0. 1 6 74 3 E 

03 

0.95439E 

02 

-0.51110E 

01 

0.12 71 IE 

00 

1 


-0.47904E 02 

-0.9796 2 E 00 

0.220506 01 

0.105936-03 

-0.41018F 

01 

0.257056 

01 

-0.13038E 

01 

-0.60349 E-04 

1 


0.531866 01 

-0. 154D0E 02 

0. 71 0226 01 

-0.3923 1 E 02 

-0.92594E 

00 

0.37647F 

02 

-0.78630E 

01 

-0.72674F 

02 

1 ] 


- 0.66 6 19 f- 02 

0.108B5E C2 

0.3B782E 02 

-0. 102116-01 

—0. 86696E 

01 

-0.42Q27S-04 

-0.4388 1 £ 

01 

— 0 . 4 0 3 1 0 E 

00 - 

1 j 


• -0. 5612 IE 00 

-0.742 95 E-Cl 

0 . 155 54 E Gl 

-0.159736 01 

-0.29234E 

01 

0.21282E 

01 

0. 14374E 

01 

0. 28458E 

01 , L . 

If i 


0 • 8 1 59 OF 00 

-0.12964E 03 

0.33677E 02 

0.293276 03 

0 . 23937 F 

03 

-C .721906 

01 

0.2251 2E 

02 

5 1 7<,Rf- 

n t 

I ^ 

— — 

- -0.37155E 00 

— 0 . t 3620E 00 

-0.104B9S 01 

0.33 t446~01 

G. 576686 

00 

-0.61332E 

01 

0. 177246- 

•01 

0.17217 f-0 l 

1 


0.1741 IE- 02 

0.2031 CF-02 

0.27067E 03 

0.83905E 00 

0 . 52 3 1 1 E 

03 

-0.93650E 

01 

-0. 80740E 

01 

-0. 50272E- 

■01 

i .5 

1 J 


-0.755 A O E 01 

-0. 335396-01 

0. 74 196E-C2 

0.26CB4E 00 

-0.6 0704 E 

00 

-0.36095E 

00 

-0.26192E 

00 

-0.96462E 

01 

f i 


— 0.3Q485E 01 ■ 

— 0.59774E 01 
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Table 1-4: Coupled Modal Damping Matrix (Continued) 

N'ASTRAN MODAL DAMPING MATRIX (SWH), SCALED BY THE FACTORS 0.175LE 03 AND O.IOCOE 01 


-MODE - 


VALUES 


94 

0 .48843F-Q9 

-0.37 8C76-09 

- 0. 9'86C3E— 09 

0.2 02 166-04 

0.320606' 

-06 

0.699236-03 

0.295536 

00 

-0.I7623E 

00 


0. 5975 36—02 

-0. 32102 E-QZ 

0.2 3 3 92 E-0 1 

0.1599 16-01 

0. 22 56 16-01 

-0.6261 BE 

00 

—0. 2539 8E— 05 

- 0.130366 

02 


0.9O273E 00 

-0. 11A31E 

01 

0. 1 59 7 BE 

00 

-0.755206 01 

-C*. 6 19856- 

-05 

0.17517E 

02 

0.43396E 

00 

-0.161796 

02 


0 .167386-04 

0 . 55529 F 

00 

-0.26343E- 

-01 

0.8655CE-O2 

-0.44 12 7E 

-OL 

0. 11922E 

00 

-0.38706E 

00 

-0. 13609 E 

00 


- 0.15914F 02 

— 0.731 11F 

CO 

-0.361 93F- 

•05 

-0.179396 02 

0.2 3 8 0 6F 

01 

0.25551 E 

01 

0.I1828E 

00 

"-0.26627E 

02 


-0.22824F 00 

-0.125506- 

-01 

-0.17C54E 

02 

-0. 35225E — 03 

0. 1 73666 

01 

-0.196206 

01 

0.13980E 

02 

0.59950E' 

-03 


—0.15 15 9 E 03 

-0.66376 E 

01 

0. 25 9 736 

01 

0.976916 01 

0.279666 

02 

-0. 16850E 

01 

-0.6669ZE 

02 

0.127576 

GO 


0.2964 3E 01 

0 . 1762 or 

01 

- -0.1 1 2086 

02 - 

- 0.1 3 31 IF 00 

— 0. 36226 F 

02 

0.36539c 

01 

0. 10378E 

03 

— Q.20602E 

01 


—0.65 IOOE 01 

-0.S6328F 

GO 

-0.6605 7F 

02 

0.559176 02 

0- 197456 

01 

-0.23583E 

00 

-0.30 12 3E 

00 

0.16 8266 

00 


-0.lt 74 5E 00 

0.51923E 

00 

-Q.93082F 

01 

0 . 66 1 P 5E 01 

0. A71 736 

01 

-0. I 76 1 56 

01 

0.635? IE 

00 

0. 371066' 

-01 



- -0.10f.l7E 00 

-0.108876 

01 

0. 393 7 66 

CO 

0.527166-01 

• 0.22861 fc 

00 

-0.102926 

02 

-0.44V95E- 

-01 

0.16269E 

00 


0.10266F 00 

-0 . 8 5 56 4 

-01 

0.169156 

06 

0.5654CF 01 

-0. 93650E 

01 

0.Z1161E 

06 

0. 12 07 7E 

03 

' -0. 18735E 

03 


0.32617F 03 

-0.171588 

00 

0.64904E- 

•01 

-0.170196 01 

-0. 66122 F 

02 

—0 • 135006 

02 

-0.78773E 

01 

-0.46B59F 

02 


0.163306 02 

1 

1 

1 

o 

• 

*n 

i<5 

m 

02 

— 

.... 

.... 

— 


— 


— 


----- 


95 

- 0. I 757 JF-09 

-0. 69S53E- 

-09 

-0.18036E- 

•09 

0.53725E-04 

0.23609E- 

-06 

0 . I5532E- 

-03 

-0.70053E 

00 

0.16 22 IF 

00 

-0.59522F-Q1 

- — 0.25GG2F 

OU 

—0.91 5636-01 

-0.81 U03F— 0 1 

0. L901bE 

01 

0.270406 

00 

0 . 545166-03 

-- -0.92 792F 

02 


-0.21641E 01 

0.56171 E 

00 

0.27209E 

02 

-0.53 796E 01 

0.737 5 3c- 

-03 

-0. 16097c 

03 

—0. 50352E 

01 

0.57587E 

01 


-0.2R659F-04 

0.920046 

01 

C. 29650E 

01 

0. 78 A 096— 02 

-0.96 l 756 

00 

— 0.A6775E— 0 1 

-0.140 ton 

00 

0.25205E 

00 


0.JU18E 02 

0.671156 

00 

0.902006-03 

0.1A367E 03 

- -0. 103756 

01 

-0. 39C66E 

01 

-0.272986 

01 

— — 0 .634996 

CO 


— 0.2 6 30 BE 01 

-0.65132F 

00 

0. 1 36996 

03 

0.A7&266-02 

-0. A2592E 

00 

-0.621066 

01 

-0.835/56 

02 

— 0. 31583F- 

-02 


0.8U25 5F-01 

-0.5922 IE 

01 

-0. 1 5 o 0 CE 

02 

0.10676E 02 

0.659 776 

01 

-O.AllOOE 

01 

-0.142966 

01 

-0.64007E 

01 



0.112356 02 

0.2 l 561 E 

03 

-0.366 76F 

02 

0.G007AE 00 

-0.50C93E 

02 

-0.5S612E 

02 

-0. 13350E 

02 

-0.144896 

D1 


-0.24100E 01 

0. 14767E 

02 

-C. 11 0636 

02 

-0.22503E 02 

0.335156 

02 

-O.UJ33E 

01 

-0.3600 IE 

01 

0.624 12E 

CO 


-Q.66677E 01 

0 .3 1369E 

0 I 

0.623556 

C2 

-0-161 1 BE 01 

-0. 1C778F 

02 

0. 777 1 1 E 

01 

-0.57062E 

00 

0.49226E- 

-02 


0. 5009 IE— 02 

--0.9B279E 

01 

C.29650E 

OC 

0.96A36F 0! 

-0. 75599E 

00 

- 0.216A5E 

01 

0.31 67 BE 

CO 

--G.Z9535F 

00 


0.76673F-02 

-0 . 856 5 5E 

00 

-0.789C56 

02 

-0.69782E 01 

-0. 80760F 

01 

0.12077E 

03 

0.553056 

03 

-0.10237E 

03 


0. 107906 03 

-0.4358BE 

02 

0 . 26 79 1 E 

01 

0.38644F 03 

-0. 199256 

03 

0.3C195E 

03 

-0.591746 

03 

0.92 56 SF 

02 

— — 

—0.937636 02 

-0.U922F 

06 

' 









- 


«J6 

-0.12 58 It’ -09 

0.59634F-09 

0. 122 2 66- 

■08 

0.62/53E-05 

0.790366- 

-06 

-0.221086- 

-03 

0.118436 

00 

0. 08 470 E-0 l 

—..... 

- —— 0 . 2 205 0 F— 0 1 

- - 0.2 0609F- 

-01 

0. t 52 53F 

00 

-0. A51 156-01 

0.210666 

00 

0.5 1926E- 

-01 

0. 7 581 HE - 

-06 

-- 0. 1465 76 

03 


0 . AO 701 E 00 

0 .924406- 

-01 

-0.91 1766 

01 

0. 526706 02 

0. 8 1 79 56- 

-06 

C.2 3632E 

03 

0. 127966 

02 

0.1207IE 

02 


0.71 00911-05 

0.M9796 

02 

-0.305 36 E 

01 

-0.100866-01 

-0.523036 

00 

0.31959E 

00 

0. 779556- 

•02 

0.14330E 

GO 


-0.2275 IE 02 

0.98097F 

01 

-C. 1 55 556- 

•03 

-0.23233F 03 

-0. 7 3905 F 

00 

0.29 7 3 3F 

01 

0.37987E 

01 

- 0.44754E 

01 


-0.lf.AB9F 00 

-0 . 1 822 9 £-0 l 

-0.22055E 

0 3 

-0.6A36AE-C2 

-0.250396 

00 

-0. 71903F 

01 

0.13416E 

03 

0. 588116-02 


0.22674F 02 

0. 1 7423F 

02 

-0. 10738F 

02 

— 0 . 3 3 AS 56 02 

0-A1033E 

01 

0.862A0E 

01 

0.826556 

01 

C.4CC15E 

02 


-0.2 120 OF 01 

0.341426 

02 

C. 191556 

03 

-0. 1735 OF 00 

0.165526 

02 

-C.3 7268E 

01 

0.180256 

03 

-0.48069E 

00 


.-0.716055 01 

-0. 82 532 C 

00 

-0.282226 

02 

0.27207E 02 

0. IQ 79 76 

02 

-G.2A796E 

01 

— 0. 67 A8 3E 

01 

0.43907E 

01 


-0.57079E 01 

-0.58303F 

02 

0. 826 2 BE 

01 

-0.62 A 75 6 00 

0.213 39 E 

01 

0 . 38 a69 E 

01 

-0.96 1806 

01 

-0.36746E-01 


0 . 1 1 2 l OF 01 

■ 0.176976 

01 

0. IG890E 

01 

-0.237916 01 

-0.67615F 

00 

- -0. 10637E 

02 

-0.62351E 

oo 

-0.39144E 

00 


0. 30732F-01 

-0.14110E 

CO 

0.721156 

03 

Q.3Q565E 01 

-0 .50272 E-0 1 

-0.137356 

03 

-0.1023 76 

03 

0.601506 

03 


-0.22260E 03 

0.216576 

01 

0.20 A 54E 

Cl 

-0.386106 02 

-0. 22963E 

03 

-0.59996E 

03 

-0.25121E 

03 

-0.2D340E 

03 

— 

0. 5151 CE 03 

— -0. 6501 26 

03 

— ... 

.. . _ 

— - ■ 


— 

- 

... .. 

... 


— — — ■ 
























Table i-k: Coupled Modal Damping Matrix (Continued) 

NASIRAN MODAL DAHPtNG MATRIX ( BHH) , SCALED 0Y TF6 FACTORS 0.17516 03 AND C. 10GOE 01 


MODE . VALUES 

97 -0.98196E-11 -0.38174E-09 0.332H5E-09 -0. 562326-04 

0.3712 76-01 Q.40667E— 01 -0.3ei56E 00 O.89618E-01 

-0.4499W 01 -0.269466 00 -0.596136 01 -G.22996F 02 

0.26987E-04 0.428616-01 -0.562666 00 0.741 61E-0I 

• — 0. 09791c 01 - 0.193556 01 0.196706-03 0.458106 03 

-0.363465 00 0.103256 00 0.43616E C3 0.126716-01 

— 0. 809116 01 0. 570886 01 0.371506 OL 0.943766 02 

— 0.929746 01 0.503706 02 • 0.42344E 02 --0.Z16436 00 



-0.10843E 01 

-0.434536 

01 

-0.105216 02 

0.2061 5E 02 


0.430216-01 

-0. 710706 

02 

'-C.201G0E 01 

-0.230316 00 

— 

— 0.1321 2 E 00 

‘ 0 .496 26 E 

01 

0.35367E Qi 

-0.38577E Cl 


-0.156155-01 

0.206 506 

00 

-0.694126 03 

-0.18533E 02 


0.797226 03 

0. 1539 8E 

02 

0.163106 0:0 

-0.147626 03 


0.6603 16 02 

— 0.102636 

03 

— 


96 

-0.2085GE-10 

0.288266-10 

0.4545 76 -10 

-0.113576-04 

■ 

0.26930E 00 

-0.423436 

00 

0.51 6006-0 1 

-0. 195946 01 


-0. 102066—01 

0.131646- 

■01 

-0.1585OE 02 

-0.342416 01 


' 0.501726-05 

- 0. 199 79 F 

01 

-3.2906CE 00 

-0.245286-03 


— 7 0 . 1 3 059 r 01 

-0.336526 

01 

e.3"’2 39E-C2 

0.18 7396 01 


-0.432486 00 

0. 13394E 

02 

G. ' 4464F 01 

G. 513956-02 


0.241136 02 

0.1 3 88 76 

01 

0.163496 01 

-0. 525716-01 


0. 1 3 L 6 66 01 

-0.263406 

02 

0.147096 01 

-0.735336-01 


0.334166 00 

-0.13563E 

01 

C. 185306 Cl 

0. 175 39E 01 


0.10754E 01 

-0.102466 

Oil 

-0.11504E 02 

-0.249096-01 



0 . 3467 EE-01 

0. 6787 TE 

00 

*0.51 5366-01 

• -0.8 390 76 00 


0.4012 6 F -0 1 

0.225216-01 

-0.35753E Cl 

— 0-3317 OF- Cl 


0.153986 02 

0.412396 

02 

, 0.976216 00 

-0.85*>45E 02 

■ - - - - 

0.5346 16 01 

0.1694 IE 

03 



99 

-0.783096-11 

-0.469096- 

■11 

0.910106-1 1 

-0.2936 7E-06 


0.115606 01 

* -0.649096- 

01 

0. 59009E-01 

0.102P66 02 


-0.8412 9F-03 

0.290656- 

•03 

-0.122736 01 

-0.272685 00 


0. 1673 06-06 

-0.655536- 

■01 

-0.2 7383 6-04 

-0 .227846-04 

■ 

0.164496 00 

-0.331236 

00 

-C.5414CE-C2 

0. 1089 7E 00 


-0.245286 00 

0.227746 

01 

-0.127296 00 

-0.524826-02 


-0.80 12 56 01 

-0.673066- 

01 

0.694816-03 

-0. 13672E-01 

"* 

- . — 0.4C685E-01 

0 .68 39 6 E 

00 

0.277 106 OC 

0.690526-02 


0. 362026-02 

0. 11 07 36- 

•01 

0.265676-01 

-0. 964466-01 


0.710966-01 

-0.190496 

00 

-0.164406 01 

0. 938 13E-02 


0, 1562 15-02 

-0.1524 7E 

00 

0.1 1 10BE-01 

- 0.758346-01 


0.313586-02 

-0.397176- 

02 

-0.601776 00 

-0.39709E-02 


0.16316S 00 

0.976216 

00 

0.28152c 02 

-0.103796 02 


O.14089E 01- 

— 0.367096 

01 


-- ■ - 


-0. 119256-04 

G. 112436-03 

-0.147676 

01 

-0. 10 34-3 E 00 

-0.67 35 6E 

00 

0.421226-01 

-0. 2 1 8 7 35- 03 

-0.29757E 03 .... 

-0.245206 

-03 

-0.450296 

03 

0.24C02E 

Ol 

— 0.2C825E 02 

-0. 12878F 

-01 

-0.106966 

OH 

0.792I4F-01 

-0.134065 00 

0.626636 

00 

-0.81935E 

01 

—0.22 1 066 

01 

-0. 166006 01 — - 

-0.636336 

01 

0.454926 

01 

-0.268026 

03 

-0.1 1 835E— 0 1 

O.66440E 

01 

-0.74141E 

01 

-0.610906 

01 

0.11902E 02 

■ 0.169Z4E 

03- 

- 0.244866 

02 

- 0.121756 

02- 

— 0.52 372E-01 

-0.144226 

02 

0. 2C01OE 

01 

-0.148566 

01 

0.366366 Ol 

-0.231836 

02 

0.310496 

01 

-0.104906. 

02 

-0.673906 00 

-0. 27 0326 

01 

0.21989E 

02 

- 0.127576 

Ol 

0.71 6526 00 

-0.7554OE 

01 

0.32617E 

03 

0. 10790E 

03 

— 0. 22260E 03 

-0. 104476 

03 

-0.244666 

03 

0.9641 IE 

02 

-0.76024E 03 

O.95230E- 

-0 7 

0*53 395 E-04 

— 0.76088E- 

02 

-0.211966-02 


0. 1 l 5036 02 0. 656346-01 0. 3764 76-02 - -0 . 10335E 01 -1 


0.514826-02 

-0.204616 

01 

0.41 7736 

01 

-0.297766 

01 

0.2151 36 00 

—0. 13194E- 

■01 

0.529856- 

■01 

-0.133866- 

-02 

0. 110746-02 

0.274906- 

-Ol 

0.124056 

01 

0.177946 

Ol 

-0 . 80520 £ 00 

0.30299E 

00 

-0. 10749E 

01 

0. 30C54E-02 

0. 350296 01 

0.220946 

00 

0.16600E 

00 

0.47977E 

00 

0.102746 02 

0. 1 1 15 7c 

02 

-0.5036 IE 

OC 

0.176976 

00 

-0. 489186 -01 

0. 1 894 8 E 

00 

0.628756 

00 

-0.105586 

00 

0. 17 365F 00 

- 0. 1 53 3 IE 

01 

-0.3702 IE 

00 

-0.20026E- 

-Ol 

-0.380306-01 

0.1 709 8 6 

00 

-0.55319E- 

■02 

0.609386-02 

-0.38539E-01 

-0. 17150E 

00 

-0.435886 

02 

0.2 1 357 E 

01 

-0.11 6385 03 

-0. 172736 

02 

0.70847E 

02 

-0.21450E 

02 

0.10988E-05 

C. 114676- 

■04 

0.471946- 

02 

0.183586-03 

0.215636 01 

0.546976- 

■02 

-0.380596- 

02 - 

-0.110836 

00 

-0. 5332 56-02 

-0. 1 183 1 E 

00 

0.38H60E 

00 

-0.160116 

00 


0.144666-01 0. 6324 7E-03 -0. 22o75C-02 -G.53573E-04 

0.525326-02 C. 193956-01 0.154946 00 0.136746 02 

-0.63004E 00 0.309946 00 -0.59737E-01 -0.318326-02 

0.52884F 00 0. 10173E— 0 l -0.46945E 00 0.74418E-01 

-0.161916 00 -0.37515E 00 0.47406600 0.730506-02 

0.821 17E-01 -0. 267196-01 0.314846-01 -0.14792F-01 

0. 31615E-01 -C.21385E 00 -0.110486 00 0-710276-02 

-0.649076-02 0.52204E-01 0.56675E-03 -0.180626-03 

0. 74 I96E— 02 0.64904E-01 0.26791E 01 0.204546 01 

-0.227126 02 0. t 86936 01 -0.24729E 01 0.44684E 00 


r 
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Table \-b: Coupled Modal Damping Matrix (Continued) 

gj 0 NA STRAW MODAL DAMPING MATRIX l BHH ) , SCALED BY THE FACTORS 0.17516 03 AND 




VALUES 


0.239 396-09 
-0.71SS9E 00 
0.607836-01 
-0.434206-04 
0.67359E Oi 
-0.31 3506 01 
-0.24604E 03 
-0.1 103 26 02 
-0.307926 01 
-0.487676 01 
-0.2 732 46 00 
-0.320226 00 
-0.147626 03 
-0.529356 02 

0 . 1 1 38 26-00 
- 0-2 005 0 E — 01 


-0.166596-09 
-- 0.35367E 00 
-0.83572E-01 
0.106006 02 
0.73123F 01 
0.896666 01 
-0. 1191 BP 02 
■ O.20920E 03 
0. IH COE 02 
-0.122056 OZ 
r-O.ll 160 E 02 
-0.2 1 89 IE 00 
-0.8564SE 02 
— 0 • 13 008 E 04 

0.749026-09 

-0.UC376-0I 


-0.503066-09 
0.22 3946-01 
C.5055GE 02 
0.245056 01 
0.413626-02 
-0.777286 01 
-0.1099 BE 02 
-0.150046 02 
-0. I4340E 02 
0. 12773E 02 
0.13C67E 01 
0.262C7E 02 
-0.103796 02 


-0. 1 34606-08 
0.296936-02 


0.10104E-03 
-0.214386 01 
0.2IC25E 02 
-0. 6069 26-02 
- 0 . 127 G 0 E 02 
0.4039 76-02 
0.774736 00 
0 . 5 5 8 5 05 00- 
-0.110636 02 
0.50776E 00 
0. 9231166 01 
0.28622E 00 
0.1 056 26 04 


C. 674126-04 
0 .505966 0 0 


-0. 14448E— 04 
0.8421 76 01 
0. 40842C-02 
-0.7964BF 00 
0.095166-01 
0. 109896 02 
— 0 . 385936 02 
-0.749756 02 
0.37202E 02 
-0. 15 806 E 01 
— 0. 65905E 00 
0.26G34E 00 
0. 13256E 04 


-0. 130606-03 
0 ♦ 3 6 5 5 B c 00 


1000E 01 


-0.59109E-03 

- 0.250186-01 
0.I4362E 02 
0. 6223KE-OL 

- — 0.20 9 36 E 00 
-0. 23936E Oi 
-0.207666 01 
-0.930266 02 
-0. I 592 BE 01 

0.226306 01 
-0.414056 00 
-O.I7019E 01 
G. 1 1605 E 03 


-0. 12443E-02 
0. 140946-01 


0. 337866-01 
0.303596-02- 
-0.12553E 02 
-0.611976 00 
-0.67565E 01- 
0.73170E 01 
-0.368 4 4E 01 
-0.690256 GO 
-0.345306 01 
-0.315806 .01 
0.4711 1 E-01 
0.386446 03 
-0. 60400 E 03 


0.227466-01 
-0.14 32 96-03 


0.16360E-02 
0.66768E 01 
0 .250436 02 
-0.Z9 713E-02 
-0.4877 7E 02 
0. 298296—02 
-0.46652E 01 
-0.13459E 01 
0.762126 00 
G.33030E 00 
-0.320726-01 
-0. 384 10E G2 
0.143286 03 


-0 . 12776E— 02 
-0.50762E 01 




0.8001 36- 

■0? 

-0.226766- 

-01 

-0.731666 

02 

0.U5G4E 

02 

-0.191076- 

-0 3 

-0.34 5 leE 

01 

0.4025 3E 

01 

0. 11669E 

02 

- -0.158506- 

•04 

-0.437126 

01 

0.30925E 

00 

-0. 13216E- 

•Cl 

0. 361316 

00 

-0. 1/029C 

00 

-0.228356 

01 

-0.131296-01 

-0. 1129 76 

02 

-0.394266 

01 

-0. 25408E-03 

— 0.49176E 

01 

-0.17396F 

00 

-0.753906 

00 

0.416416 

01 

0. L 2 5 4 46 

03 

0.972006 

00 

0.44 02 IF 

OO 

0.52040F 

01 

0. 77974E- 

•03 

0.797276 

00 

-0.928926 

00 

-0.277046 

ot 

0.329306- 

■03 

-0.687066 

03 

-0.159656 

02 

0.110636 

02 

0.24C29E 

01 

-0.93348E 

02 

-0. 1B455E 

01 

-0.42149E 

02 

-0.65 156E 

01 

0.720426 

01 

-0. 383C3F 

02 

-O.27950E 

02 

-0.707756 

00 

0.21 15 3 E 

02 

0 • 2064 5 E 

02 

-0.531B5E 

02 

— 0. 46 42 1 E 

00 

—0.701 1 36 

00 

0. 295116 

01 

-0.936866 

GO 

0. 201416 

02 

-C.94051E 

01 

0.707106 

01 

0.368416 

00 

0.121026 

01 

0. 1 7 02 36 

01 

-0.275016 

02 

-0.30544E 

02 

0 .559776- 

•01 

-0.2668 3E 

01 

-0.28345E 

01 

-0. 32333E 

01 

-0.255066 

00 

0.253505 

00 

0.710746 

00 

0.339796 

01 

-0. 193095 

01 

—0. 15952E 

01 

-0.277536 

01 

-0.625B4E- 

•02 

0 .117 5 3E- 

■01 : 

0.235746 

00 

-0.380526- 

■01 

0.782916 

02 

0.39407F 

00 

-0.607B4F 

00 

-0-461226 

02 

-0.199256 

03 

-0.229636 

03 

-0. 1 044 76 

03 

-0.116336 

03 

■ —0.22 7 1 2 E 

02 

0.137566 

04 

0 . 337 l IE 

04 

-0.252336 

03 

0.126956 

03 

-0.44733F 

02 

-...0.1685 5 6 

03 

-0.36262E 

03 









- 



... 

102 C.31G72F- 

•09 

-0.121376- 

•08 

—0.91 4546- 

-09 

0 .667796- 

-04 

-0.124I3F- 

-0 3 

0. 16566E-03 

0.289006 

0.0 

-0.938166-03 

— ■ - 0.221016- 

■02 

0.614106-02 

0. 115725 

OG 

-0. 7634 36- 

■03 

0.6575 3 E- 

-02 

0. 10395 E 

00 

0.299006- 

■05 

0.7286 IF 

02 

0.22 42 76 

01 

0.701436 

00 

0.212246 

02 

-0.149756 

03 

-C.37055E-C5 

C. 567496 

02 

-0.231 7BE 

02 

0 . ? JC73E 

03 

-0.35798E- 

•03 

-O.ll.D30F 

02 

0.1 5u796 

02 

-0.511426- 

■01 

0.354546 

00 

-0.30356E 

00 

0.37730E 

00 

0. 739C6E-01 

- -0 .647756 

02 

-0.573926 

00 

— 0.9 *14 56* 

-04 

-0.9^54 16 

02 

-0. 90489E 

00 

-0. 11 5346 

02 

-0. 164506 

02 

0.224286 

02 - • 

-0. B6390E- 

■02 

-0. 5808 16 

00 

-0 .970 62 E 

02 

-0.293626- 

•02 

-0.7282 IE 

01 

0.503416 

01 

0. 5 79506 

02 

0.2421 4E-02 

0.1220 7F 

03 

0. I9626E 

02 

-0. 17226F 

02 

0. 10626F 

02 

0. 66 966 E 

01 

-0.192696 

02 

0. 795926 

no 

-0.791406 

02 

0.91 7595 

01 

0.590526 

02 

-0.344 726 

03 

0.47073E 

00 

• -0. L5336E 

03 

-0.431796 

02 

-0. 1 766 BE 

03 

0. 872 76E 

00 

0.419656 

01 

0. 792 toE 

01 

C.49773E 

07 

—0.6984 26 

02 

0.919696 

01 

-0.857716 

00 

0.936706 

01 

-0.9275CF 

01 

0.586646 

01 

0 . 14 365 E 

03 

0.75487F 

01 

0. 26G46E 

CO 

C. 933426 

01 

— C. 53932 E 

01 

0.199226 

02 

0.494376 

00 

0. 17951E 

01 

-O.07259E 

01- 

-0.555286 

01 

- 0.868095 

01 

0.35444E 

01 

-0 . I 66976 

01 

-0.333776 

00 

- 0.779306- 

-02 -• 

-0.937156-02 

—0. 19 7C IE- 01 

0. 154446 

C3 

0.260526 

01 

-0.3609 5E 

00 

—0 • 1 3500 E 

02 

0.30195E 

03 

— 0.59996E 

03 

-0.244666 

03 

-O'. 1 7273 E 

02 

0.18693E 

01 

0.116056 

03 

-0.25283E 

03 

0.259486 

04 

0. 10235E 

02 

0.3e0206 

03 


0.39677E 03 — 0. 34976E 03 
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Table 1-4: Coupled Modal Damping Matrix (Continued) 

NASTRAN MODAL DAMPING MATRIX 1BHH), SCALED 3Y THE TACTORS 0.17516 03 AND 0.1CCCE 01 


VALUES 


0.2321 IE-09 
0. 115746-01 • 
-0.164736-01 
0. 42959E-04 
0.77634E 01- 
0.540176 01 
0.23700E 01 


-0.1 89226-09 
-0. 385426— 01 
-0.13044E 00 
-0.IU976 03 
0. 5068 2E 02 
0.50557E 01 
-0. 17376E 02 


0-20312E 02 0.37403E 03 


-0.51 518E-09 
-0. 353I5E-02 
-0.13307E 03 
-0.20863E 01 
-0.2323LE-C3 
0.289226 01' 
-0.2IGC26 02 
— 0.54534E 02 


*0 . 1670 IE-03 
-0. 18750 6-01 
-0.212386 02 
-0 .451836-01 
0.643046 01 
-0.3407 4F-04 
0.710466 01 
0.47214E 00 


-0. 126086-03 
-0.737626 00 
-0. 1209BE-03 
-0.656566 00 
-0.4966 56 00 
-0.6373 IF 01 
- 0.347796 00 
-0. 31412E 03 


—0. I 17606-06 
-0. 84 86 9 E— 01 
—G. 65991c 01 
-0.431226-01 
0.32297E GO 
0. 56392E 01 
0.809636 00 
0.11372E 03 


0.376746-01 
-0 . 19093E- 03 
-0.22740E 03 
0. 52465E-01 
0.17498E 02 
-0.317326 01 
-0.8082 2E 01 
-0.815776 02 


0.187036-02 
-0.34626E 01 
-0.292 13 E 02 
0. 49378E— 01 
0..48473E 00 
-0. 27 1086-03 
-0.99229E 01 
0.12 7906 01 



0.2 702 06 

01 

-0. 180076 

02 

0.256976 

02 

0.165536 

02 

-e. 242.1 06 

02 

0 • 3 7 9 j 2E 

01 

P. 752946 

01 

-0.16C67E 

01 

0 .12 17 6E 

02 

-0.79 40 3E 

01 

-0. 126276 

C3 

0.52 82 6G 

OO 

0. G42G2E 

00 

-0. 158556 

02 

-0.21954E 

01 

-0.350266 

00 

— - 0.51Q40E 

00 

0.51 703 E 

01 

0. 12 1 35 E 

01 

—0 « 7200 3E 

01 

-0. 71 1 1 86 

00 

-0. 13405E 

01 

0..3952 56-01 

- -0.50 268 E- 

-01 

-0 . 67 35 7E- 

-ot 

-0.90640E- 

-01 

0.599046 

02 

0.640116- 

■01 

-0.26 1926 

00 

-0.787736 

01 

— 0.59174E 

03 

-0.251216 

03 

0.964116 

02 

0.70R47E 

02 

-0.247296 

01 

-0.604006 

03 

0. 1269 5E 

03 

0. 182356 

02 

0.230576 

04 

0.U117E 

03 

— -Q.2617SE 

03 

— 0. 39017E 

03 



— 


~ ' ' 





... 

.w • .. 

* 

-0.1534 8F-09 

-0.39327E- 

-09 

-0.167S7E- 

■08 

0.729156- 

•04 

0. 123046- 

-04 

0.77031 E- 

-03 

0.150066 

01 

0.402016- 

-01 

0.23096E— 01 

0.63272 E- 

-01 

-0.951406 

00 

0.4 1940E- 

-02 

-0.627416 

00 

0.29392E 

01 

-0. 155326-03 

-0.69336E 

03 - 

0.39482E 

01 

0.474216 

01 

0. 583 71 E 

02 

-0.529976 

02 

—0. 14905E- 

-03 

-0.105006 

04 

— 0.40322E 

02 

-0. 11954E 

03 

* 0.13959E- 

-03 

-0.165356 

02 

-0.127606 

01 

-0.213826- 

■01 

. 0.273576 

oc 

-0. 184 5 OF 

01 

0.065536-01 

—0.14 262 fc 

01 

— 0.114B76 

03 

-0. B2S78E 

01 

0.92 3106- 

■03 

0.107356 

04 

—0 .639756 

01 

0. 15435F 

02 

-0.14248E 

02 

-0.479956 

01 - 

-0.B6633E 

00 

-0. 3I863E 

01 

0.1023 IE 

04 

0. 299766- 

-01 

0. 577046 

GO 

0.13913F 

02 

-0.623386 

03 

-0.2725 1 E-0 1 

-0.27284E 

02 

-0.435466 

02 

0 .72 192 E 

01 

-0.2263 76 

02 

-0.311096 

00 

0.2564 7E 

01 

-0.107606 

02 

-0.26263E 

02 

0. 15 58 7E 

02 

0.841 8 7E 

02 

-0.700496 

03 

0.1 14126 

01 

--0.31035E 

03 

— 0 .56 75 3E 

02 

-0. 1442 16 

03 

0.71726E 

01 - 

-0.70462E 

00 

0 .11 157E 

02 

0 . 23 38 46 

C2 

-0.440946 

02 

0. 23 55C-6 

02 

-0. 63691E 

01 

0.17406E 

02 

-0.20262E 

02 

0. 10744E 

02 

0.379646 

03 

0.33B56E 

02 

-0.14135F 

02 

0.434616 

02 

-0.1 05)96 

02 

0.532106 

02 

0. 191316 

01 

0.149196 

01 

— 0.96944E 

01 

— 0.1712BE 

02 

0. 1035SE 

02 

- 0. U90RE 

02 

0.734)96 

01 

0.4109 IE 

01 

0.14858E 

01 ■ 

0. 6461 6 E- 

-01 

0.3064 8E 

00 

0.466316 

03 

0.280596 

02 

-0.964626. 

01 

— 0.44859E 

02 

0.92368E 

02 

-0.303406 

03 

—0.760246 

03 

-0.214506 

02 

0.446046 

ec 

0. 143286 

03 

— 0.44733E 

•02 

0.380206 

03 

0.111176 

03 

0.18 7046 

04 

— 0.10603 6 

04 

0.989376 

02 

* 











~~ 

0.1910 7E-09 

0. IG947F-09 

0.137926-08 

-0.13 7976- 

•04 

0 .262 16F-04 

-0 . 66R64E-0 3 

0.13064E 

00 

-0. 76200E-03 

0.134086-02 

-0. 24393E-0 1 

0.37059E-CI 

-0.1336 26- 

•01 

0. 26547E, 

.00 

— 0.55338F-01 

0.72753E-04 

- 0.20414E 

02 - 

0.150756 

01 

0.802 016- 

-02 

—0.4)5556 

02 

-0.2627 86 

02 

0. 14 16DE-03 

0.1S579E 

02 

0.144566 

02 

O.10963F 

03 

-0.238776-03 

0.9)25 3E 

01 

0. 5 OS 4 56 

01 

-0.743996- 

-02 

— C.60138E 

00 

-0.717506 

00 

0.32344E 

CO 

0.162966 

00 

0.U068E 

03 

0.19 106 E 

02 

0.8 74066- 

-04 

— 0. 3782 fit 

02 

-G.25265E 

00 

-0.492506 

01 

-0.41250E 

01 

0.18996E 

02 - 

0. 14988E 

00 

0. 179P46 

01 

-0.357436 

02 

-0.913386-03 

-0.128176 

•02 

-0.76590E 

01 

0.18 LOSE 

02 

0. 77363E-03 

0.1014 2E 

03 

0.568C4E 

02 

-C.26377E 

C2 

-0.8875 16 

01 

0.643206 

01 

0.179546 

01 

0.225406 

02 

0.276506 

02 

— 0.273026 

OL 

- —0.258526 

02 

0.154576 

03 

-0 .902666 

00 

0. 136926 

03 

0.25413E 

02 

0.220076 

03 

- 0. S52076 

00 — 

-0.107976 

01 

-0.645636 

01 

-0.251366 

02 

0. 3284 7 C 

02 

-0.7240Bt 

OL 

-0.335 10E 

01 

-0.37166C 

01 

0.329356 

01 

-0.7512 76 

00 

-0.579416 

02 

— 0.4 704 2 £ 

02 

-0.730466 

00 

0, 54622E 

01 

-0.313556 

ot 

-0.117876 

02 

— 0.14B64E 

00 

-0.9390RE 

00 

- 0.270893 

01 

0.620986 

00 

- -0.450056 

01 

- -0.21153E 

00 

0.35147E 

01 

-0.13150E 

CO 

-0. 18584E-01 — 

—0 .54 1 74 E-Ol 

-0.750476- 

-01 

-0.87044E 

02 

0.223786 

ct 

0. 30485E 

01 

0.16330E 

02 

-0.937636 

02 

0.51510E 

03 

0. 680316 
0il4453E 

02 

04- 

O.50461E 
— 0.5772 26 

01 

03 

0. 14089E 

01 

-0.529356 

02 

-0.16855E 

03 

0.39677E 

03 

-0. 26179E 

03 

—0.1 0608E 

04 



— Table J -4 t Coupled Modal Damping Matrix ' (Continued) 

NASTRAN MODAL DAMPING MATRIX IBHHJ , SCALED 8Y THE FACTORS 0.ITS1E 03 AND 0.10006 01 


MODE- VALUES 

106 0.781966-10 O.li69OE-0fl -0.909716-09 

— 0.238566-01 -Q. 420966 00 -0.752336-01 

G.16477E 01 -0.236546 00 -0.44J68!: 01 

0. 117996-03 0.312426 02 -0.*7a8flE 01 

— 0.2*7926 02 -0.12 1606 03 0.201526-02 

0.27*2 7F 00 0.17266E 02 0.154856 03 

0.17726E 03 0.26*866 02 0.101596 C3 

0. 15632E 02- — 0. *26476 03 — -0.172956 03 

0. 1 17086 02 -0.36656E 02 0. 66**76 02 

0.391*9:6 02 0.9*6916 02 —0.422196 03 

0.2154*6 01 — 0. UQ97SE 01 — -0.225376 01 

-0 .3660*6 00 -0.702066 00 -0.406376 02 
0.102686 03 0 . 1.694 IE 03 0.367096 01 

— — 0^577226 P3 -0. 59G28E 04 


—0. 106376—03 
-0. 13 7236 00 
-0.U4SB6 C3 
0.593676-01 
0.169666 03 
0.63297E-02 
-0.451166 01 
-0.2*6506 01- 
0.125206 02 
0.329716 01 
-0.159926 02 
0.22*286 01 
-G.1300GE 04 


-0.71 753E-04 
0.467326 01 
0.174 15E-02 
0.346386 01 
0.2 2 04 IE 01 
— 0. 1 16966 02 
0. 152956 02 

- 0.**7286 03- 
—0.1 *006 E 03 

0. 191366 02 

- 0.175016 01 - 
0.597746 01 

-0.362626 03 


0.294516-03 0.438*46 00 -0.281ME-03 

-0.500056 00 0. 127016-02 --0.996021 02 

-0.182576 C3 0.2S947E 03 -0.833816 02 

-0.5592*6 00 0.62825E 00 ,0.224166 00 

0.10325E 01 0. *45566 01 0.317276 02 

0-2*5526 02 -0.966S0E 02 -0.329*36-02 

0.60863E 01 0.357856 01 -0.3325*E 02 

0.225*06 03 - -0.222166 03— 0.57 7036 01 

0.314196 01 0.266066 02 -0.115776 02 

-0.5&6866 02 0.458 L2E 01 0.962*76 00 

0. 12633F 02 - 0. 599666 ‘00 --0.277276 00 
-0.479996 02 -0.119226 04 -0.45C12E 03 

-0.34976E 03 0.39017E 03 0.989376 02 




APPENDIX IS 

PREPROCESSOR {STRUCTURAL JOINT MODELING) 
COMPUTER PROGRAM 


Introduction 


This program, written in FORTRAN IV, was developed to incorporate structural 
joint damping models at selected points in a NASTRAN finite-element model. 

The user specifies the location and properties of the desired structural 
Joint. The locations for joints are limited to the ends of BAR and ROD 
elements defined in a rectangular coordinate system. The preprocessor 
reads the NASTRAN BULK DATA deck for the original model and outputs a revised 
data deck containing additional BULK DATA card images necessary for the 
Inclusion of the specified Voigt damping models. The revised BULK DATA is 
used by NASTRAN to calculate modal character! sties of the structural model 
and the coupled generalized modal damping matrix using rigid format 3- 

The number of structural joints Which can be implemented is limited to 100 
BAR joints or 200 ROD joints. If both types of joints are used, the number 
of BAR joints, B, and the number of ROD joints, R, must satisfy both of the 
following inequalities: 

3B + R < 300 
B + R < 200 

Gridpoint and element identification numbers from 7000 through 7939 are used 
by the preprocessor for the gridpoints and elements of the joint models and 
cannot be used in the original structural model. 

input Description 


The input data required by the preprocessor consists of a NASTRAN BULK DATA 
card set describing a structural model and punched cards which describe the 
locations and properties of the structural joints to be incorporated into 
the model. The DMAP ALTER statements which must be included in the .NASTRAN 
EXECUTIVE CONTROL deck to generate and output the coupled generalized damp- 
ing matrix are shown in Table II -1 . 


Table 11-1: DMAP ALTER Statements 

for Damping Matrix Formulation 


NASTRAN EXECUTIVE CONTROL DECK 


— H> L«T-t— MODES— I 

APP DISPLACEMENT 
SOL 3,0 

- CHKPNT- YES ' 

TIME 30 
ALTER ?R,29 

5H A-2 — C&TMj-MP-TtEC-P^tG PC-T-»i> M-/ HOG, 9GG/V-, V , MT HA SS'H-.-D/V t N ,-NOMSG/V ,»*, NOEGG/- 
V, V,COUPM AS S/V , Y, CPE AR/V , Y , CPROD/V ,Y , CPCUAD1 /V, Y tCPQUA0-7/V» 
V,CPTRIA1/V,Y,CPTR1 A2/V,Yi CPTUEE/V,Y,CPODPLT/V, Y,CPThPLT/V* 

— V',CPTRpsr— 1 

SAVE NTMGG,NOfiGG * 

ALTFR 74 

— M A-T r- PP.-C- P L~»US PT-, S I fc-rMAA-//C rN* A-$ “ — — 

MATGPR GPL, USE'* , S I L , ECG//C , N ,G$ 

ALTER 96 

— MPYAD OM lG , F GG-, / X X/C-, N rWC , N ,1 /CrN» 0 —4 — ; 

MPYAD XX -PHIG,/PHH/C,N,G/C,N»1/C,N,0 t 
CHKPNT LHW $ 

— MATP 0 N — FHH mr/M — — 

f NOALTFR 
CEND 
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Structural joint damping models for BAR and ROD elements are shown schematic" 
ally in Figure 11-1. The location of a structural joint is specified by 
giving the element identification and gridpoint identification numbers for 
the desired joint location. The location of the added gridpoint c is 
specified in terms of the location of the gridpoints at the ends of the 
structural element: 

G{c) - G(a) + KG [G (b) - G (a) ] 

where G(a), G (b) and G(e) are the locations of gridpoints a, b, and c, 
respectively, and KG Is a factor specified either by the user or by default. 
The formation sequence of the added gridpoint (e) is reidentified using the 
SEQGP feature of NASTRAN to improve matrix bandwidth. 

Section properties of the revised element k are specified by multiplying 
Che original element section properties by appropriate factors specified 
either by the user or by default: 

A(k) = KA • A(J) 

J(k) = KJ ■ J(j) 

1 1 (k) = Kll * 11 (j) 

1 2 (k) - K! 2 • 1 2 ( j ) 

where A(j) , J(j) , II (j) and !2(j) are the cross sectional area, torsional 
constant, and area moments of inertia of the original element (j). Damping 
values are input by specifying the Cl (axial) and C2 (torsional) damping 
constants for each VISC element denoted by m, n and p in Figure 11-1. 

Gridpoint i.D. 's for the added gridpoints (c, e, and f) and element I.D.'s 
for the revised BAR and ROD elements (k) and the ViSC elements (m, n, and p) 
are automatically established by the preprocessor. The numbering system for 
these I.D.'s is as follows: 
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— ■i~ »— BAR elements 

*•----- — VISC elements 

— — MPCs 


a) BAR Joint Schematic 


a k e 
c> s r c ’sn gBn r O 
m 



ROD elements 

VISC element 


b) ROD Joint Schematic 


Figure 11-1: NASTRAN Joint Damping 

Model Schematics 
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?tWV&>7*Arr< 


GR!D 

CBAR and CR0D 
REAR and PR0D 

cvisc 


I .D. Series 
7000 - 7299 
7300 - 74 99 
7500 - 7699 
7700 - 7999 


Therefore the user must ensure that these 1 - D . ' s are not used in the 
originai NASTRAN structural model. 

If, In the original structural model, freedoms are deleted from the analysis 
set by the use of an 0MIT set, the new freedoms introduced in the joint 
models may also be omitted by inputting "0M1T” in the prope«- field on the 
$BAR and $R0D cards, If “ASET" is used in the original model the new free- 
doms will automatically be omitted if the n 0MlT" field is left blank. 

To preclude spurious damping forces resulting from rigid-body rotations, 
each VISC element may have a translational damping component only when its 
element axis is aligned with an axis of the displacement coordinate system. 
This is because the present NASTRAN ViSG element does not contain the 
translation/rotation coupling terms requi-ed for general kinematic compatibil- 
ity. Rotational damping components are acceptable for any orientation of 
the VISC el emen t axis. 


Detailed preprocessor input descriptions and examples for BAR element and ROD 
element joint damping models are shown in the following pages. The caid format 
Is the NASTRAN single-field format. The "$BAR" and "$R0D" must begin in 
column one, but the rest of the input may be located anywhere within the 8 
column fields. The element I.D. and gridpoint I .D. are integers and the 
rest is decimal input. The default values represent joint flexibility 
corresponding to a five percent reduction in the first mode frequency for a 
cantilever beam with a lumped mass et the tip. The preprocessor data cards 
may be placed anywhere in the NASTRAN BULK DATA deck. 
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PREPROCESSOR DATA DECK 


Input Data Card $BAR Joint Damping Element (BAR) 

Description: Defines a Voigt damping model to be included at the end of a 

BAR element. 


Format and Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

$BAR 

IDBR 

IDGB 

Clm 

Cln 

Clp 

C2m 

C2n 

C2p 

abc 

$BAR 

801 

185 

8090. 

8090 . 

8090 . 

512906. 

512906. 

512906. 

+D801 




+bc 

KG 

KA 

KJ 

KM 

ki 2 

MFC ID 

0MTB 



+D801 

,703 





: 1 1 • ■ - 





Field Contents 

I DBR Identification number of the BAR element to which a joint 

is being added 

IDGB Gridpoint identification number which defines the location 

of the joint 

Clm,Cln,Clp Translational damping constants for the joint in the 

local element x, y and z directions, respectively 

C2m,C2n ,C2p Rotational damping constants for the joint in the local 

element RX, RY and P.Z directions, respectively 


KG Joint length factor (default = .1) 

KA Joint area factor (default = .^7) 
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Field 

KJ 

Kll.KIZ 
HPC ID 

0MTB 
Rema r ks : 


1 


1 _J 


«wn iWftSK- 


Contents 


Joint torsional constant factor (default = .**7) 

Joint area moment of inertia factors (default « .71) 

Set I.D. into which generated MPC's will be placed 
(defaul t c 1 ) 

Indicator used to Include joint freedoms in the 0MIT set: 

0M1T _ include joint freedoms in 0MIT set 

blank - do not include joint freedoms in 0M1T se* 

. Every input on the first card is required; no default values 
exist. 

. The second card is optional; default values are provided for 
blank fields. 

. Joint factors (KG.KA.KJ ,KM ,KI2) are used to define joint 
properties: 

length of joint = KG * length of original element 
area of joint = KA area of original element 
etc. 

. Freedoms generated for the joint should not be included in the 
analysis set. If an 0MIT set is used for other freedoms in 
the model, input '*0MIT" in field 8 of card 2. ! f an ASET 

is used elsewhere in the model, leave this field blank. 

. Identification numbers for the gridpoints, BAR elements, BAR 
properties, and VISC elements generated by the preprocessor 
are in the range 7000-7999* These I.D. numbers may not be used 
in the original NASTRAN structural model. 
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Multipoint constraint sets must be selected in the CASE 
CONTROL deck (MPC «■ SID) to be used by NASTRAN. 


7 

Values of Cl and C2 must be less than 10' due to format 
1 imitations. 


J 
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PREPROCESSOR DATA DECK 

Input Data Card $R0D Joint Damping Element (ROD) 

Description : Defines a Voigt damping model to be included at the end of 

a R0D element. 

Format and Example: 


l 

2 

3 

4 

5 

6 

7 

8 

9 

10 

$R0D 

1 DR 

IDGS 

Cl 

C2 

KG 

KA 

KJ 

0M I T 


$R0D. 

4 

3 

26.1 

92.7 

.2 


.4 

m i t 



Field 


I DR 


JDGR 


Cl ,C2 


KG 

KA 

KJ 

m it 


Contents 

identification number of the ROD element to which a joint 
is being added 

Gridpoint identification number which defines the location 
of the joint 

Axial and torsional damping constants for the ROD joint 

Joint length factor (default = .1) 

Joint area factor (default = .47) 

Joint torsional constant factor (default - .47) 

Indicator used to include, joint freedoms in the 0MIT set: 

0MIT - include joint freedoms in 0M I T set 

blank - do not include joint freedoms in 0M1T set 






Remarks ; 1. Joint factors (KG, KA, KJ) are used to define joint properties: 

length of joint = KG * length of original element 
area of joint - KA * area of original element, etc, 

2. Freedoms generated for the joint should not be included in the 
analysis set. If an 0MIT set is used for other freedoms in 

the model input "0MIT" In field 9. If an ASET is used elsewhere 
in the model, leave this field blank. 

3. Identification numbers for the grid point, ROD element, ROD 
properties, and VISC element generated by the preprocessor are 
in the range 7000-7999. These I.D. numbers may not be used 

in the original HASTRAN structural model. 

k. Values of Cl and C2 must be less than 10^ due to format 


1 Imitations. 





— Preprocessor Program-^ st-Ing (SRU 4V08) — 


ASG* 

ASG* 

-ASG, 

FOR* 

C 

C 

C 


T 3* F2///500 

f 4.FZ///500 
T 9.F2///500 

T WF2///10 

IS MAIN.HAIN 



_** NASTRAN PRE. PROCESSOR PROCRAH-FOR-CREATING-FLEX | BL E- JOINTS 

INTEGERCD, BULK, HDRI2* 17) #XCD(80) 

INTEGER OMIT 
INTEGER 0MT8 

___ COHMON/_IHAGE / CDI2.10) — — 

EQUIVALENCE (XCOm.COU.il) 

COMMON/ BROO / 1DRI2G), IDGR(201, RPARMI20.5I* GM|T(20), NROO 

COMMON/ BCR ID / IGDUOOO). IPCGUOOOl* GCDl 1000,3) , NGD. 

COMMON/ BCROO / IORD< 1CQ0,4> , NCRfl 

COMMON/ BPROO / IDPRDUOOO), IDHP(IOOO), JPRDP( 1000,4) » NRPO 

COMMON/ BNEW / NGRD, IDEX, IP£X, I EDCM,__1 DCV — — 

COMMON/ BCQMM / XC|3,5), II* 12, INCP 

COMMON/ 30EFLT / AKGPO* AKGSD, AKHD, AKAPO, AKASO, BKMD, BKGPO, 

1 BKGSD, BKAPD, BKASO, BKJPD* bKJSD, BKI1P0* BKUSO, 8KJ2PO* BKI2SD 
COMMON/ BSQGP / NWGRD(AO)* SEGMXI40), NSQ5P 
COMMON/ BIMG / N I MGt 20* 35 1 , IMG 

COMMON/ BGBAR / IDB( 1000),. IPBUOOO),_IBAL1GOO). -IBB! LOGOI, 

1 IBP EC ( 1000 ) * NBAR, NBREC 

COMMON/ 6BAR / ID3R(20), I0GBI20), BPARM120, 12) . 0MTB120). NBR 

COMMON/ BP BAR / IDPB(lOOO), IPRECIIOOO), NPBAR , NPREC 

COMMON/ ilZll/l 
INTEGER Z 

DATA HDR / 4HSR0D, 1H , _4H$BAR, 1H , .4HCR0D, 1H , 4HPR0D,1H..* _____ 

'l 4HGRID.1H , 4HCBAR* 1H * 4HPBAR* l'H * 4HPR0D,IH*» 4HGRI0,lH*, 

2 /,MCBAR,1H*, 4HPBAR, IH*, 4HPHG0.4H *, 4HGRI0.4H *, 

3 4HCBAR»4H *»4HPaAR,4H __ *» 4 F'^NDD, 4 HATA ,4H END,4HDATA./ 

Z=l 

CALL IN IT 

Vo “continue 

I ♦* READ NASTRAN DECK CARD IMAGES 

R£AD{ 5* 7000»EMO=200) CO 

_15 CONTINUE 

GO TO 30 
20 CONTINUE 

* ** WRITE CARO IMAGE ON DISK DATA SET FOR INPUT TO NASTRAN 

* WRITE! 9, 7000 |_CD 

GO TO 10 
30 CONTINUE 

; ** TEST CARD IMAGE FOR DESIRED BULK DATA SUBSET 

! PO.SO.J I =•..! , _17 — 


lFtCOU»n.NE.HDRU»UJ GO TO 50 
IF(CO( 2, 1) .EO.HQRI 2,1)) GO TO 60 

50 . CONTINUE 

C 

C +* NOT ONE OF DESIRED SUBSET 

~~ GO TO 20 ~~ 

60 CONTINUE 

IF! I .GE. 16 ) GO TO _10J ___ 

1F( 1 .GE. *2) I = I - 4 
WRITE(Z,7000) CO 

_ . REHINu Z ' 

CALL RAD J ( l, I DX ) 

GO TO <130, 140, 90. 100, 00. 110, 120, 100, 80, 110, 120», I 

80 CONTINUE 

C ** GRID CARO 

CALL GRID! IDX. I) 

GO TO 10 

90 CONTINUE 
C ** CROO CARD 

CALL CROD 

go ro io 

100 CONTINUE 

C ** _ PROD CARO 

CALL PROD I 1, 1DX1 
GO TO 10 

110 CONTINUE 

C ** CBAR CARD 

CALL CBAR(I, IDX, *500, $200) 

GO TO 10 

120 CONTINUE 
C ** PBAR CARD 

CALL PBAR( I, 10X, $500 , $200) 

GO TO 10 
130 CONTINUE 

C ** SkOD CARO 

CALL ROD 
GO TO 10 

C ** »UAR CARD 

140 CONTINUE 

CALL BAR< l, IOX, $500» 

GO TO 10 

200 ~ CONTINUE 
C 

C ** CREATE NEW BULK DATA CARDS FOR JROO JOINTS _ 

c ' * 

WP'TE<6.7010) NROD, NBR 

. IMROD.LE.O ! GO TO 21 1 

WRITE! 6, 7 I 00) 

TO 210 1=1, NROD 

WR I T 6 ( 6 , 7 i 10 ) 1, I OR ( I ) , IDGR(I) , (RPARHl I ,JJ,J=l,5) , OHITII) 

210 CONTINUE 

211 CONTINUE 

_IFlNBi7.LE.0LG0 JO 221 



J. 


.Jl.VfcW-rid'il « 




■w.»v«4<Ki - . i ffS3aapg 


i 


WRITE(6,7120) 

CC 220 1=1, NBR 

WRJTEI6, 7130) t, IDHR(I), IDGB(I), (BP ARM ( I , J) , J=l,l2), OMTBU) 

220 CONTINUE 

221 CONTINUE ' 7' ' " "" 

CALL RODJT 

C ■ 

C ** CREATE NEW BULK DATA CARDS FOR BAR JOINTS 
C 

CALL BARJT _ 

C ’ ' - " 

C ** CLEAN UP 

C 

C * 

C WRITE CBAR IMAGES ON DISK 

C 

REWIND 3 * ' ‘ ‘ ' " 


IRC = 0 

. 3GU DO 350 IQQQQ=l, NBREC 


READ I 3, 

7000) 

CO 













I F ( CD ( 1 

,1).EQ 

.H0R{ 

If 

0) 

.and. 

CD( 

2, 

l) 

.EG. 

.HDR (2, 

6)} 

GO 

TO 

32.0 

I F (CD 1 l 

* 1).£8 

• hDR ( 

1 9 

10) 

. AND. 

cot 

2 1 

1) 

• EQ. 

.HDR (2, 

10) ) 

GO 

TO 

305. 

ifi.not 

• 














(CD ( l 

,1).EQ 

• HDR ( 

1, 

1M 

.AND. 

C0( 

z, 

l) 

• EQ, 

■HDR ( 2 , 

ia) n 

GO 

TO 

320 


305 CONTINUE 

C DOUBLE FIELD IMAGE 
IRC = IRC + I 

WRITE! Z ,7001 ) (CD< l,L) ,CD(2»L) ,L=l,5) , lBA(IRC), 1881 IRC) , 
X CD(1,I0),CD(2,10) 

REWIND Z . 

READ! Z, 7000) CD 

REWIND Z 
GO TO 320 
310 CONTINUE 

C ** SINGLE FIELD I MACE ' 

IRC = IRC + 1 

WR I TE ( Z , 7002 ) ( CD { L, L ) , CO I 2 , L ) , L* L ,3 ) , I f,A( I RC ) , I 8B (IRC I 
X (CD(1,L),CD(2,L), L=6, 10 ) 

REWIND Z 

READ ( Z , 7 000) CD 

REWIND Z ' 


320 
C ** 

350 

C 

C ** 

c 


CONTINUE 

WRITE CARD IMAGE ON DISK 
WRITE I 9, 7000) CD 
CONTINUE 

WRITE CROD IMAGES ON DISK ~ 

ifincro .le. o) go to aso 

DO A 00 1=1, NCRD 

WRITE ( Z , 7004 ) HDR (1,3) »MOR 12,3) , ( l DRO ( I , L ) , L= l, A ) 
REWIND Z 

IMG = 0 ~ ' " " 

CALL STORE! 10 > 

WRITE (9, 7003) ( N I MG ( L , 1 ) , L= 1 , 20 ) 


AGBiB 
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-400 

450 

C 

C ** 

c 


CONTINUE. 

CONTINUE 


PUT ENODATA IMAGE AT END OF DATA SET ON DISK 


IIDRtl,16) ,M0R!2»16). 
) 

(NIMGa t n t L=*i, 20 ) .._ 


400 


405 

7201 

7202 

500 


CO 


IMG - 0 
WRITEIZ *7000) 

REWIND Z 
CALL STORE ( 2 
WRITE(9, 7003) 

END FILE 9 
REWIND 9 

WRITE ( 6»720l ) 

READ! 9, 7000,END=4fl5) 

WRI TE! 6, 7202 ) CD 
GO TO 400 

REWIND 9 " * 

FORMAT ( I7H1NEW NASTRAN DECK /lx) 
FORMAT! 5X.20A4 ) 

STOP ~~ 

WRITE(Z,7005) XCD 

REWIND l 

READ ( Z , 7000) CO 

REWIND Z 

G0.TQ.15 


7000 FORMAT! 20A4) 

700L FORMAT ( 10A4 , 2 1 16 ,2A4 > 

7002 FORMAT! 6A4» 218, 10A4) 

7003 FORMAT! 20A4) 

7004 FORMAT! 2A4,4I 8) 

7005 FORMAT! 80A1 ) 

7010 FORMAT! IHl/lHO, 65!2 H* 

l.MGDIFIED , I2/47X, 3BHM0. 

2 1H0,6512H* ) ) 

7100 FORMAT! 1H0* 54X,22H* : i £ 'i' ROD 
7110 FCR V AT(20X, 1 2,2110, 5F13.3, 
7120 FORMA T( 1H0/55X , 22H&**- BAR 
7130 FORMAT! 22X, 12, 2110, SF13.3 
END 

FOR, IS DATA, DATA 

SUBROUTINE IN IT 


) /IH0,46X, 30HN0. ROD ELF ME NT 
BAR ELEMENT JOINTS TO BE MODI 


JOINTS *** /) 

15) ._ 

JOINTS /) 

721X, 6F13»3, 4X, A4 ,15) 


JOINTS TO BE 
FIEO , 12 / 


INTEGER 
INTEGER 
COMMON/ 
COMMON/ 
COMMON / 
COMMON/ 
COMMON/ 
COMMON/ 
COMMON/ 
l BKGSD, 
COMMON/ 
_ COMMON/ 


OMIT 

DMTB 
BROD / 
BGR1D / 
BCROD / 
BPROD / 
8NFW / 
ECOMM / 
bdeflt 
BKAPD , 
BSQGP / 
BIHG / 


' R '' ARM( 100 >* OMIT! 20), NR 00 
• ’ • oQonoo °--»' 

ILT 1 ! 001 "' IDMP(IOOO), JPRDP ( 1000/4 ) , NRPD 

NGRD, IDEX, IPEX, I EDCM, 1DCV *" — " 

XC ( 3 , 5 J , II, 12, I NCP 

/ AKGPD, AKGSD, AKMD, AKAPD, AKJPD, BKKD, BKGPO 

■sc Si.Xri^Ss.riiSS; “ l,M - 

MlHG! 20,35) ,_.I mg , 
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.. -COMMON/ BCBAR V -I OBI 1000)-, -IP-BI 10001*— IBAl 1000)*- IBBI1000), 

1 IBREC(IOCO), NBAR , NBREC 

COMMON/ BEAR / ID3RI20}, IDGB(20>, BPARKl 240 ), OMTB120), NBR 
COMMON/ BPBAR / IDPBI1Q00), IPRECilOQO), NPBAR, NPrtEG __ 


NCR 0=0 

NGDsQ 

NROD-O 

NRPD=0 

NSC6P=Q _ _ 

NEAR=0 

NHREC=0 

NBR-Q 

NP0AR=0 

NPREC=0 

DO 2 1=1,20 

OMITC I)=0 
2 0M7BII)=O 

— DC 4 1=1,100. 

4 RPARMf Il=~1.0 
DO 6 1=1,240 

6 BPARMI I )=— 1.0 

NGRD=7000 

ICEX=7300 

IPEX-7500 

IEDCM=7600 
I DCV=7700 

AKGPD=.l 

AKJP0=.47 

AKMC=.l 

AKAP0=»4 7 

BKGPD=.l 

BKAPD=.47 

BKJPD=.47 

BK11PD=.71 

BK12P0=.71 

BKMD _=«i 

BKGSD =.l 
BKASO =„1 

.... . BKJSD 

BKliSD=.l 

BKI2S0=.i 

RETURN 

END 

"FOR, IS RAOJtRADJ 

..... SUBROUTINE RADJlIi, IDX1 


** RIGHT ADJUST NASTRAN BULK DATA IN FIELD 


INTEGER CD, CCI64), DMYC4J, BLN*' 

COMMON/ IMAGE / CDI80) 

_ CGMMQN/ZZZZZ/Z 

INTEGER Z 

DATA OMY /1H0, IH., IH1, 1H~ /* BLNK / IH / 

—DO. lg_J. =_1, ..64 


I 

![ 

i» 


_-CClI} = BLNK _ 

10 CONTINUE 
C 

C ** TEST FOR SINGLE OR DOUBLE FIELD 

C 

IF I 1 1 .GT. 7J GO TO 20 

C ** SINGLE FIELD _ 

mx = 8 
ICY = 8 

CD TO 30 _ 

20 CONTINUE 
C ** DOUBLE FIELD 

. „ I ox .—. a ; 

ICY * 16 
30 CONTINUE 
C 

READ l Z ,7000) CD ' " ’ " * 

REWIND Z 

C . _ 

C ** RIGHT ADJUST DATA IN FIELDS 
C 

DO 100 J “ | f IOX _ 

1BLNK = 0 ' 

l<2 = J * IDY 

Kl = K2 +„ 6 

DO 50 L - 1, IDY 
IFfCDfKl) .CO. BLNK) GO TO 40 
I BLNK = l 
CCIK2I = CDCKU 
K2 = K2 - l 
40 . Kl * Kl - 1 _ 

50 CONTINUE 

IF t 1 1 .GT. 2) GO TO 100 
IFUCLNK .NE. 0) GO TD 100 
DO 60 L = I, 4 
CCIK2) = DKY(L) 

. . K2 = K2 - 1 

60 COfITINUE 
100 CONTINUE 

C0 120 J - l, 64 _ 

CD! J + 8) = CCC j) 

120 CONTINUE 

WRITEIZ ,7000) CO _ 

REWIND Z — - 

RETURN 

7000 FORMAT ( BOAl) 

7010 FORMAT ( 26X t 80A1) " 1 

END 

FOR, IS SEOGENf SEQGEN 

SUBKOU r I Nt S EQGEN I I DG. I GC I 

COMMON/ BSOGP / NWGiiDI40) , SEQMX ( 40 ) . NSQGP 

COMMON/ ZZZZZ/Z 

INTEGER Z 

DATA TLC / 6HSEQGP / 

I F( NSQGP * EO. 0 ) GO TQ 130 ________ 


/ 


DD 120 L = 1, NS0GP 

IFUDG .NE. NWGRDIL)) GO TO 120 
LS * l 

GO TO 140 

CONTINUE 

CONTINUE 

NSGGP = NSQGP .+_ L 

NWGRDI NSQGP) = IOG 
SEQMX ( NSGGP ) = IDG 
LS = NSQGP J 

continue ■ . 

SE'jC = SEQMX US) +0.1 

SECMXILS) - SEQC _ 

WRITE! Z, 7000) TLC.IGC, SEQC 
REWIND Z 

CALL STORE! 6 ) _ 

RETURN 


) FORMAT I A6, 2X, I0,..F8.1) 
END 

IS GRID, GRID 

SUBROUTINE GRIDTIDX, II) 
DIMENSION fi<5) 

DOUBLE PRECISION |JB{4) 

. I NTEGL-rt A I 2) , CONTI 2) 

COMMON/ IMAGE / CARD! BO) 

COMMON/ BGRID / IDG {TOGO 

COMMQN/ZZZZZ/Z 

I NT EGER Z 

DATA MAX / -1 / 


IDG! 1000), ICP(IQOO), GCO ( LOOO ,3 ) , NGD 


IF! IDX .EG. 4) GO TO 20 
READIZ, 7001) A, B 

REWIND Z 

CO TQ 50 


DOUBLE. FIELD CARD 

CONTINUE 

READIZ, 7002) A, BB, 
REWIND Z 
DO 30 I « l, 4 

_ b 1 1 ). = BB< I) 

CONTINUE 

WRITE I 9, 7000} CARD 
READ! 5, 7000, END=200) 
WRITE (Z, 7000) CARO 
REWIND Z 

CALL RADJI II, I OX ) 

READIZ, 7002). A, BB 
REWIND Z 

ns Si* = BBtl) 

CONTINUE 


CONT 


CARD 


$ TORE DATA I N .COMMON 




c 


NGD = NGO + l 

I FI NGD .L£. 1000) GO TO 75 
IF( MAX .GE. 0) GO TQ 100 


MAX = 1 
WHITE 16, 7003) 
GO TO 100 . 


75 I EG t NGD ) = R(l) " — — — 

ICP(NGD) = B ( 2 ) 

GCDINGO,!) = BI3) 

GCDINGO, 2) = B<4) 
GCO( NGOt 3 1 = 0(5) 
100 WRTTEI9, 70001 CARD 


RETURN 

C ** SUBROUTINE GRID -INSERT 
200 CONTINUE 

WI<ITcl6,7G10) A, B3* CONT 
STOP 

7000 FORMAT! 80A 1 ) 


7001 FORMAT ( 2 A4» 5P8 .0 ) 

7002 FORMAT ( 2A4,4F16.0» 2A4) 

7003 FORMAT I 1H0 , 22X , 86'rl*** 1 MORE THAN 1000 

IE STORED FOR JOINT PRE-PROCESSOR *** 

7010 FO-MATI IMOt 46X»40H**# END OF FILE ON 

1 26X,2A4» 4F16.5,2A41 _ 

GRID POINTS. NO MORE WILL B 
/ 1H0 ) 

INPUT IN GRID *** / 

END . 

FOR, IS UMTC.OMTC 

SUBROUTINE OMTC IN, OMTI, ON) 

l tv } eGEK OMTI (1),0MTF,0MTC 

INTEGER CM ( R ) , CMT(A), BLNK 

-- — BATA U-mtC, BLNK / 4M0HIT, 1H / 


EQUIVALENCE (OMTll), OMTF) 
r 


Ki = 8 


K2 = 4 ‘ 

65 IFIK1 .GO. 0) GO TO 100 

IFIOM(KI) .EQ. BLNK) GO To 70 


0MTIK2) = ONI K I ) 

K2 = K2 - l 

IFIK2 .EQ. 0) GO TO 80 

* 

70 Kl = Kl - 1 

GO TO 65 
80 CONTINUE 


IFIOMTF .EQ. OHTC) OMTHN) = 1 

* 


100 CON ( I NUE 
RETURN 
END 


FUR, IS ROD, ROD . — - 

SUBROUTINE ROD 
INTEGER OMIT 

COMMON/ Z Z Z Z Z / Z ^D ‘ U^0>, ,0 G«lZO) f Rf’ARHI 20, 5 ) , OM I T ( 20 ) , NROO " 

INTEGER Z 


UU'J 


DIMENSION B l 9 ) — — • 

INTEGER GM(8> 

READl Z, 7000) B, OH 

REWIND L 
NRG0 - NROD + I 

1F(NRDD .LE. 20) GO TO 50 

WRI TE ( 6 , 7001 ) NROD, B, OM 
GO TO 100 

50 IDR(NROO) = B ( 3 I __1 ___ — — 

IDGR(NRGO) = 8(4) 

DO 60 I - l, 5 

.... REARM { NRUD , I > — 

60 CONTINUE 

CALL OMTCtNROD, OK ■ T ♦ OH) 

100 RETURN .. — 

7000 FQRr-ATl 2A4 , 7F8.0, 8A1) 

7001 FORMAT! LHQ, 39H-*** THE NUMBER OF ROD ELEMENT JOINTS ,12, IX, 

1 16HEXCCEDS 20 ._..*=** / 2X*2A4, _7F8.4,„BA1//) 

END 

FOR, IS BAR , BAR 

SUBROUTINE BAR (II , I OX., #1 — 

INTEGER 0MT8 
INTEGER CARO, PLUS 

INTEGER Ct 8 ) » BLNK „ — 

COMMON/ IMAGE / CARD (80) 

COMMON/ BEAR / IDBiUZO), IDGBI20), BPARM 120, 12) , 0MrB(20), NBAR 

COMMON/ 2ZZZZ/Z - 

INTEGER l 
REAL AL 2) 

DIMENSION B ( 8 ) » 80(6) 

EQUIVALENCE (8(1), B0(1)) 

DATA PLUS/ IH+ / 

DATA BLNK / IW J — 

C 

READ ( Z, 7000) A, 8, C 

REWIND Z 

NBAR = NBAR + l 

IFtNBAR .LE. 20) GQ TO 25 

WRITE! 6,7010) N8AR, B 

GO TO 200 
25 CONTINUE 

I B8R(NBAR ) = . B ( 1. > 

I DGbl NEAR ) =8(2) 

DO 60 I — L, 6 

BPARM ( NBAR, l J = 8(1 + 2) 

40 CONTINUE 

** CONTINUATION. CARD ’ 

READ( 5, 700 l, END =3 00) CARO 

IF ( CARD ( I) .NE. PLUS) RETURN 3 

WRITEU ,7001) CARO 
REWIND Z 

CALL RADJ { II, IDX) 


*«8* *age b 



J 




— — R£AD( Z, 7002) A,._BO f . C ________ _ 

REWIND L 
DO 125 I » i,6 

BPARM(NBAR, I+o) .» B{ I ) 

125 CONTINUE 

CALL 0MTC(M8AR, OMTB, G) 

200 RETURN ________ 

C 

C ** CONTINUATION CARD EXPECTED - END OF FILE QN INPUT DATA SET 
_ C 

300 CONTINUE * 

WRI T6( 6 »7Q20 ) A, 8, C 

STOP. .... 

7000 FORMAT! 2A4,OF8.0, 8A1) 

7001 FORMAT (aOAl) 

7002 FORMAT { 2A4, 5F8. G,4X , A4, 3AI) 

7010 FORMAT! 1H0,39H*«* THE NUMBER OF BAR ELEMENT JOINTS ,12. 

117H EXCEEDS 20 ***■ / 2X,8F8.4> 

— 7020 FORMAT! lM0,46X,39H***_ END OF FILE, ON. I NPUT_I N, BAR ***_ / 

126X,2A4,8F8.4, 8A1) 

END 

FOR, IS CRCO.CROO 

SUBROUTINE CROD 

REAL A (2) 

. _ COMMON/ IMAGE / CD! 80) ; 

COMMON/ BCROO / 10(1000,4), NCRD 
COMMON/ 222 ZZ/Z 

INTEGER Z 

DIMENSION 8(8) 

DATA MFLG / -1 / 

_ c : 

READ (7, 7000) A, B 
REWIND Z 
II = -4 
10 CONTINUE 

II = II + 4 

I F( 1 1 «GT. 4) GO TO 75 

IF(BUltl) .EQ. 0.0) GO TO 75 
NCRD = NCRD + 1 

ifincrd .gt. iooo) go ro so 

00 25 1 = 1, 4 
I 0( NCRD, I) - BI+++1) 

25 CONTINUE 

CO TO 10 
50 CONTINUE 
C 

c ** table full ’ 
c 

. IF! MFLG ,GE. O) GO. TO.. 75 

WRITE! 6,7010) CD 
MFLG = 1 

75 WRITE (9,7001 ) CD 
100 RETURN 

7000 FORMAT! 2A4,8F8.0) 

7001 FORMAT (80A1) - 
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.7010 FORMAT ( 1H0»3 IX . 69H*** .... CROD STORAGE.FULL -_NQ MORE CROD CARD DATA 

1 KILL BE STORED *** /26X, 80A1) 

END 

FOR, IS PROD* PROD — 

SUBROUTINE PRODII I. IDX) 

COMMON/ IMAGE / CD! 80) 

— —.COMMON/ BP ROD / I DP C 1000 J , I DM( LOOO) « PROP l 1000.4) *_MPJ1D 

COMMON/ iimn 
INTEGER l 

REAL A ( 2 ) . : __ 

DIMENSION U(5) 

DATA F.FLG / -1 / 

READ( Z.7 000 )~ A * 0 
REWIND l 

N PRO = NPRD +1 . 

I FI NPRD .GT. 1000) GO TO 200 
IOPINPRD) = BID 

. I DM ( M PRD ) = . B ( 2 ) — _ - _ 

DC 25 I = I» 4 
PROPINPRO, I) = B( 1+2) 

25 CONTINUE _ __ _ 

GO TO 250 
200 CONTINUE 

. IFIMFLG .GE. 0) SQ.I.TO. . 250 __ 1 

WRITE l 6, 7010) CD 
MFLG = 1 

250 CONTINUE ; .. . 

** WRITE PROD IMAGE ON DISK 

* • 

WR 1 TE 1 9 ,7001*) CD 
300 RETURN 

7000 FOR’ ATI 2A4.5F8.0) ..... ., 

7001 FORMA iSaoAl) 

7010 FORMAT! 1H0.31X.69H*** PROD STORAGE FULL - NO MORE PROD CARO DATA 

1 WI LL GE STORED *** /26X * BOA l ) 

END 

FOR, IS CBAR.CBAR 

SUBROUTINE CBAiUII, IDX, *, *J 

INTEGER CD, PLUS. STAR 
COMMON/ IMAGE / CO I GO) 

__ COMMON/ BCBAR / ICBllOOO), l PBI 1000) , _IBA ( 1000) * .1 B9 1 1000) » 

l IBRCLC I 1000) . NEAR. N6KEC 
COMMON/ LZILL/L 

INTEGER Z _ _ _ 

REAL A I 2 ) .80(A) . 

D I MENS I ON lil A ) ' 

_ DATA PLUS. STAR / 1H+ 1H* . / , MFLG./.„ r l_/ : 

C 

f F t IDX .EQ. 4) GO TO 20 

C SINGLE FIELD CARD _ _ _ 

READ! 2.7001 ) A, B 
REWIND L 

GO TO 40 


u u u I : oo u 


20 . . CONTINUE 

C DOUBLE FIELD CARD 
R£ADCZ,7002> A, BU 

REMIND l 

DO 30 1=1, 4 
BCD = BBID 

_._30 CONTINUE 

40 CONTINUE 

NBAR = NEAR ♦ 1 
IFCNBAR .LE. 1000) GO TO 75 
IHNFLG .GE. 0) GO TO 60 
WRITE (6,70 10) CD 

. KFLG - l ... 

60 CONTINUE 

WR!T6( 9,7000) CD 

RETURN _ 

75 CONTINUE 

I Oi3 ( NBAK ) = BCD 

IPt(NBAR) = B(2) 

IBA(NBAR) = BC3) 

IBbCNBAR) = 0(4) 

IBREC(NBAR) = MBREC + 1 


** SEARCH FOR CONTINUATION CARDS 

80 CONTINUE ■ 7 

NBREC = NBREC + I 
WRT TE { .3 , 7000 ) CD . 

READ ( 5,7000, END=20G ) CD 
IFCCO(l) .EQ. PLUS) GO TO 100 

IF(CDCl) .£3. STAR ) OQ TO 100 1_ 

RETURN 3 
100 C^’TlNUE 

W .1 TECZ ,7000) CO _____ 

REWIND Z 

CALL RAO J l II, IDX ) 

GO TO 80 

200 CONTINUE 

** END OF BULK DATA SET 


RETURN 4 

7000 FORMAT* 80A1) _______ . 

7001 FORMAT* 2A4,4F3.d) 

7002 F OR RAT ( 2A4 , 4 F 1 6 . 0 ) 

7010 FORMAT* LH0,35X,61H*** CB AR TABLE FULL - NO MORE CBAR DATA WILL B 

IE SAVED *** /26X, C0A1) 

END 

FOR, IS PBAR, P8AR • 

SUBROUTINE PBAR ( II, IDX, *, *) 

INTEGER CD, PLUS, STAR 
COMMON/ IMAGE / CD(BO) 

COMMON/ BP BAR / IDPUOOO) , IPREC (1000) , NPBR, NPREC 
COMMON/ Z Utl/l 

INTEGER Z . 


non; noon on 



Jr &IC- -Op*' 








REAL A(Z) __ 

DATA PLUS, STAR, MFLG / 1H+, 1H*, -1 / 
C 

„ IFUDX .EG. A) GO TO 20 _ 

G ** SINGLE FIELD CARD 
READ! Z, 700 1 ) A, I 

_ REWIND Z __ 

GO TO AO 
20 CONTINUE 

RlAD( Z , 7002 ) A, ..I 

REWIND Z 
AO CONTINUE 

NPBR = NPBR . +_ l 

1F(NPBR .L T ♦ 1000) GO TO 75 
I F ( MFLG .LT. OJ GO TO 50 

MFLG =1 

WRITE! 6,7010) CO 
50 CONTINUE 

WRITE (9,7000) CO 

RETURN 

75 CCNTINUE 

ICP(NPOR) = I _ 

I PREC { NPB \ ) = NPREC + L 
80 CONTINUE 

** WRITE PBAR IMAGE ON DISK 


KRITE19, 7000) CO 


** SEARCH FOR CONTINUATION CARDS 

NPREC = NPREC +1 - — 

WR I T£ (A ,7000 ) CD 

READ( 5 , 7000, END= 100) CO 

i f ( cd ( l ) . r.a. plus) go to 90 

IFCCD(l) . cQ . STAR) GO TO 90 

RETURN 3 

90 CONTINUE 

WRITE1Z, 7000) CD 

REWIND Z _ 

CALL RADJ1 II.IDX) 

GO TO 80 

100 .. CONTINUE 

** END OF BULK DATA SET 


RETURN A ~ * 

7000 FORMAT! BOA l) 

7001 FORMAT ( 2AA, 18) 

7002 FORMA T ( 2AA , 1 16 > “ * " 

7010 FORMAT! LHO. 35X,61H**« PBAR TABLE FULL - NO MORE PBAR OATA WILL U 
IE SAVED /26X,80Al) 

END 

FOR, IS UODJT ,RODJT 

SUBROUTINE RODJT 
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c 

t. .. . 

c ** 
c 


20 


30 


c 

c 

c 


50 


C 

c *♦ 
c 






■U, 


INTEGER OMIT, CD 

COMMON/ IMAGE / CO l MO) 

COMMON/ BROD / JDR(20>, IDGRI20), RPARR12Q,5), 0Mir(20), NROD 

COMMON/ BGRID / IGT:'! ( 1000) , IPCGtlOOO), GCO t l OOQ , > ) » NGD 

COMMON/ BCROD / 10^0(1000,4), MCRD 

COMMON/ BP ROD / IDPRD(IOGG), lOMP(lOOO), PROP l 1000,4 ) , NPRD 

COMMCil/ 8 NEW / f’GRD, IDEX, IPEX, 1E0CH,. 1UCV 

COMMON/ BCCMM / XCt 3,5), II, 12, INC.P 

COMMON/ BDEFt.1 / AKGPO, AKGSD , AKKD, AKAPD , AKJPD 

COMMON/ BSGGP / NWGKD(40), SEOMX C40) NSQGP __ 

COMMON/ El MG / NIMG120»35), IMG 
COMMON/ ZZZZZ/Z 

INTEGER Z — 

REAL TLC ( 9 ) 

DATA TLC / 6HGRID , 6HCR0D , 6HC0NM2 , 6HQM1T1 , 
l. 6H 123456, 6HSEQGP » 6 HP ROD , 6HCVISC 6HPVISC / 

IFINROD .LS. 0) RETURN 

START LOOP THROUGH NO. OF ROD ELEMENT JOINTS TO BE MODIFIED 


CO 500 NR = 1, NROD . 

IMG = 0 

IDE = I UR I NR ) 

.IDG = IDGR(NR) 1 1 

DO 20 L = 1, NCRD 

IF! IDE .NE. IDRQt L , 1 ) ) GO TO 20 

LL = L ..... ...._ -■ 

GO TO 30 
CONTINUE 

_ VR I TE ( 6 , 7010 )_I DE : 

GO 10 500 
CONTINUE 

IGA = IDRDtLL* 3) _ ^ - 

1GB - IDRDtLL, 4) 

CALL COORD (IGA, IGB, IDG, 1500) 

AKGP = RPAR-M(NK, 3) 

I Ft AKGP .LT, 0.0 AKGP - AKGPD 

COMPUTE NEW GRID POINT COORDINATES 

DO 50 L = 1, 3 

XC ( L , 3 ) = :<CIL,in * AK GP . *. _! XC ( L , T 2 ) - XCtUUU 

CONTINUE 
IGC = NGRO 

NGRD = HGRD ♦ I _ 

WR! TE t Z ,7001 ) TLC ( I) , IGC, I NCP , ( XC t L, 3 ) , L-l , 3 ) 

REWIND Z 

.CALL STORE! J.2J. i- 

INSERT NEW GRID POINT l.D. IN ELEMENT J 


I Ft 1 1 , EQ • 2) GO TO 60 
I DRO ( LL , 3) = IGC 
GO TO 70 


S 


..60 IDRD<LL,A) .=. 1GC 

70 CONTINUE 
C 

C ** GENERATE ELEMENT CARDS FOR NEW CROD ELEMENTS _____ 

C 

IrIR I TE! Z ,7003 ) TLC!2), IDEX, IPEX, IDG, IGC 

REWIND Z 

CALL STORE ( 10 ) 

C 

C +* TEST FOR OMIT CARD GENERATION 

C 

I FI OMIT ( NR) .EO. 0) GO TO 100 

... WRITE!Z,7G0A) TLCtA), TLCI5) , .IGC ___ : 

REWIND Z . 

CALL STORE ( 6 ) 

100 CONTINUE. . _ __ 

C 

C ** GENERATE SEQGP CARD 

~ CALL SEQGEN ( IDG , IGC ) 

C 

I DM = IDR0(LL,2) _ 

IFtIDR .I'D. 0) I DP - IDE 
C 

C ** SEARCH FOR PROD CARD IMAGE 

C 

DO 15C L = l, NPRD 

IFIIDP -NE. IDFRD(L)) GO TO 150 

IP s L 

GO TO 160 

150 CONTINUE 

WRITE (6, 7020) I OP 
GO TO 500 

160 CONTINUE . 

AKAP = RPARMlNR»4) 

IFIAKAP .LT. 0.0) AKAP= AKAPD 

AKJP = RPARMINR, 5) . 

IFIAIUP .LT. 0.0) AKJP = AK JPD 
AC - AK AP * PROPILP, 1) 

TC = AKJP * PROP I LP t 2 ) 

KRITEIZ ,7005) TLCI7J, IPEX, IDf'P(LP) , AC» TC, ! PROP ! LP» L ) * L-3, 4 ) 
REWIND Z 

CALL STORE! 14 ) _ 

C 

C ** GENERATE CVISC CARD IMAGE 

C ______ _____ 

WRI TE I Z » 7006) TLCIO), IDCV, IDCV, IDG, IGC 
REWIND 1 

CALL STORCI 10 ) 

C 

C ** GENERATE PVISC CARO IMAGE 
C 

WKI TEI Z , 7007 ) TLCI9I, IDCV, RPARM! NR, 1 ) , RPARM! NR, 2 1 

REWIND Z 

CALL STORE! 8,1 _ 
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KR1TE(6»7050I Mil 

WRITE! 6»70f!0> 

DO ?00 L = L, IMG 

WRITE ( 9, 700? ) (NIMG(KtU,K=l»20J 

WRITE l 6, 7090 ) l., IN1MG!K*L) ,K=i,20) 

200 CONTINUE 

. I06X = IDEX + I. — _ 

IPEX = IPEX + 1 
1 DC V = IDCV F 1 

500 CONTINUE J ... 

RETURN 

** FORMATS 1 

700 1 FORMAT ( A 6 1 2X i 2 ! 8 ( 3F8. 2 ) 

7002 FGRPAT(20A4) _ 

700 J FORI ATI A6,2X, 81 3 I 

70QA FOR? ATI A6,4X,A6, 71 3) 

7 00*5 FORMAT ( A6, 2X , 2 1 a » AF8. 2 ). 

7006 FORMAT! AO, 2X, A IB) 

7007 rOR*AHA6,2X,I3,?F8.n 

7010 FORMAT ( 1H0»33X»3 IN*** SPECIFIED ROD ELEMENT ID , I5,39H DOES NOT 
IMATCH ANY CMJi) ELEMENTS ***/> 

7020 FORMAT! IHO , 32X ,2411*** SPECIFIED P8AR ID , I5.3dMOOES NOT MATCH AH 

IY PEAR ELEMENTS *** /) - ... 

7050 FORMAT! IH1, ATX, 2RH***** ROD ELEMENT JOINT - ,12, 8H ***** /) 
70.10 FORMAT! I H 0 , 6 6 X , 3 9H * * * * * NEW CARD IMAGES *****/) 

7090 FORMAT ( 20X, ( 2, l OX , 20 A4 I 

END 

FOR, IS BAR J I r.OARJT 

SUliROU f INK 6ARJT 

INTEGER CO, STAR 
INTEGER OMTB 
COMMON/ IMAGE. / CD! MO) 

COMMON/ BCUAR / 100(1000), IPD(lGGO), IBA(IOOO), IBU(IOGO), 

I IBREC! 1000) , NBAK, f.BRGC 

COMMON/ BEAR / IDoR{20), IDGB(ZO), BP ARM ( 20 , 1 2 ) , CMIfl(ZO), NBR ... 
common/ BG RID / lGGM(lOGG), ICP(IOOO), GCO! 1000,3), NOD 
COMMON/ DOEFLT / ROFLT ( 5 ) , 0K'‘O, BKJPD, BKGSO, UK ARC, BKASD, 

I BK JPG , BXJSO, BKI1PD, BKUSD, UK ! 2PD, UKIZSD . 

COMMON/ B IMG / N IMG ! 20,35) , IMG 
COMMON/ BCC1MM / XC (3,5), II, 12, INCP 

COMMON/ BMEW / NGKD, IDEX, IPEX, 1EDCM, IDCV . 

COMMON/ RPRAR / IDplHlOOO), IPREC(IGOO), NPBAR, NPREC 
CUM MO h/lllll/i 

INTEGER 7 _ 

LCU I VALENCE (IHID,HIO) , ( IDFLT,DFLT) 

REAL TLC ( 6 ) , T3K(4), Al(2) 

REAL RLC ! 2 > 

DI Mi NS I ON B ( S ) 

DATA RLC / 6HUMIT1 , 6H1 23656 / 

DATA TLC / 6HGRID , 6HCBAR , 6H , 6HPBAR , 

I fcHCVISC , 6HPVISC / 

DATA STAR / IH* / 

DATA ONE, DFLT / AH 1, AH- 1.0 / . 
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IFINBK VlE. 0) RETURN 

c 

C ** START LOOP THROUGH BAR ELEMENT JOINTS 
C 

DO 400 NB = I» NOR 

IMG =0 ... 

IDE - I OBR (NB ) 

I DG = 1DGBIN8) 

00 ZO L = It NBAR . 

1 Ft IDE .NE. IUBIin GO TO 20 
LL = L 

GO TO 30 

20 CONTINUE 

ViR I TE ( 6 1 7010 ) IDE 

. GO TO 400 

30 '' CONTINUE 

' IGA = IBM LL I 

. IGP, = I88ILLI 

CALL COORD (IGA, IG0, IDG, tAOO) 

BKGP = BP4KM(NBt7) 

IFIGKGP .LT. O.G) BKGP = BKGPD 
C 

C ** COMPUTE NEW GRID POINT -C- COORDIV. T ES 

DO 40 L = 1,3 
XC<L,3) = XCtL.Il) + BKGP * UC(L,12> - XC(L,I1I) 

AO CONTINUE .... 

ICC = NGRD 
NGRO = NGRO + 1 

. KR I TE I Z 1 7001 ) TLCU), IGC,. I NCP XC ( L ,3 I , L..?.I »3J._ 
REWIND l 

CALL STORE ( 12 » 

C ....... ... 

C ** ESTABLISH GRID POINTS E ♦ F 
C 

IGE = NGRD 

IGF = NGRD + 1 
NGRD = NGRD + 2 

C ..... 

CALL SECGENCIDG, IGC) 

CALL SEOGENUDGt IGE) 

_ CALL SEQSENI IDG, IGF) 

C 

C ** TEST FOR OMIT CARD GENERATION 

C ...._. 

IFCDMTB(NB) .ED. 0) GU TO 50 
WRITE(Z,7003> RLC II) , RLC(Z), IGC, IGE, IGF 

REWIND Z 

CALL STORE 110 ) 

50 CONTINUE 
C 

c 

C ** CALCULATE £ + F COORDINATES 

C__ 


SfSffiBS 


n n n : n n n i non 


J . . 1 


__ CALL EFC! LL» B, 88, 

C 

WRITE!Z,7001) TLCU), IGE, INCP, < XC < L,4 > , L= l , 3) 

Re WIND l . 

CALL STORE I 12 J 

WRlTE!Z,700l> TLC! 1 ) * IGF, INCP, ( XC I l , 5 ) , L= I, 3) 

REWIND L 

CALL STORE t 12 ) 

INSERT NEW GRID POINT I .D.. IN. ELEKENT^LL. 

I F( 1 1 .NE. 1) GO TO 60 

I BA ILL) j* ICC __ 

GO TO 70 

60 IBB<LL> = IGC 

TO CONTINUE _ _ 


** GENERATE ELEMENT CARD FOR NEW BAR ELEMENT 


13 = B( 8) 

I F ( 13 .EQ. 2) GO TO 87 

WP. I TE ( Z ,7002 ) TLCI2), IDEX, IPEX, IDG, IGC, ( B ( L+4 I , L= 1, 4) 
REWIND l 
CO TO 89 

87 CONTINUE. „ 

IDP = B<5> 

MI TE 1 1 ,70091 TLCI2), IDEX, IPEX, IDG, IG ... , IDP, 13 
REWIND 7 _ _ _ 

09 CONTINUE 

CALL STORE! 10 ) 

ESTABLI SH PROPERTIES OF ~TH E~ NeIt ELEMENTS ’ 

IDP = IPB(LL) 

IF! IDP „LE. 0) IDP = IDE 
C ** SEARCH FOR CBAR IMAGE 

_ DO 90 L - I, NPBAR 

IF! IDP .NE. IDPB ( LI) GO TO 90 
I.P » L 

GO TO 100 _ _ 

90 CONTINUE 

KR I TE 1 6 r 7020 ) IDP 

....... . G.O TO A 00 „ _ 

100 CONTINUE 

NRECD = IPREC ( LP ) 

REWIND A 

DC 120 L » 1, NR ECO 
READ! 4, 700 A) CD- 

120 CONTINUE __ 

WR ! TE! Z ,7004 J CD 
REWIND L 

IF (CD! 5) .EQ. STAR) GO TO 140 
I F ( CD! 8) .CO. STAR] GO IG 140 
C ** SINGLE FIELD WORD 

„ REA0IZ,70D5) AL,_a 
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REWIND Z 

GO TO LOO 
140 CONTINUE 
C ** 0UU0L6 FIELD WORD 

READU, 7006) Al, BO 
REWIND Z 

DO 145. L = 1* 4 

B1LI = BOIL) 

145 CONTINUE 
RtAD(4f 7004) CD 

WRI rEIZ,7004» CO ~ 

REWIND Z 

RCAOIZ, 70061 Al »_ 03 

REWIND Z 

DO 150 L = l, 4 <J 

01L+4) = 8U( L ) 

150 CONTINUE ' " 

NRECO = NRECD + 1 

180. CONTINUE 

BKAP = BPARMI MB , 8 1 
BKJP = RPARM(N0,9) 

BKllP - BPARMl.N’B, 10) _ __ 

8KI2P = BP ARM! NO » ill 

1F18KAP .1_T. 0.0) BKAP = BKAPO 

IFIoKJP .LT. 0.0) BKJP = OKJPI) 

I FI BK I IP .LT. 0.0) BKllP = B<I1PD 
IF1BKI2P .LT. 0.0) BK12P = LKI2PU 
13 = B(2) 

BID = LI 3) * BKAP " 

0(2) = R(4) * BKllP 

B(3) = B ( 5 ). * 8KI2P _ 

5(4) = b( 6) * BKJP 
C 

WRITE(Z,70Ol) TLC ! 4 ) , IPEX, 13, (B(L),L= 1,4) 

REWIND Z 

CALL STORE! 14 ) 

C 

C ** GENERATE CV1SC + PVISC card images 
C • 

12 = 1 

II * IGC ' 

f.-O 200 L = 1, 3 

WRI TE ( Z , 7007 ) TLC(5), IOCV,_ICCV, IOG, II 

REWIND Z ' 

CALL STORE ( 10 ) 

WRITE l Z , 7008 ) TLC (61 , (BCV, 8PARM(NB,I2), BPARfMNB, 12+3) 
REWIND Z 

CALL STORE! 8 > ' 

_ IOCV = IDCV + 1 

12 = 12 «■ I 

IF! L ,E0. 1) 11 = IGG 
I F ( L .EQ. 2) II = IGF 

200 CUNT I Ml- if 

C 

C ** ^GENERATE MULTIPOINT. CONSTRAIN! CARDS, 
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C 


! O 


HID - 0PARM1NB, 1Z) 

IF! IHID.EO. IDFLT) HID = ONE 

CAUL MPCGEMU6C, IGE, IGF, MIDI 

PRINT OUT JOINT INFORMATION AND NEW BULK DATA CARDS 


WRITE(6,7100) 
WRITE(6,7130) 
DO 300 L = 1, 
WRITE I 9,70001 
WR I T E ( 6 , 7 L A 0 1 

CONTINUE.™ 

ICEX » IDEX + 
IPEX = IPEX + 
CONTINUE ... . _ 
RETURN 


IMG 

( N1MGC K , L I »K=l»20) 

L, l N I MG l K , L I , K= 1 1 20 ) 


C 

C . 
C 

7000 

7001 

7002 
7C03 
700A 
7 QOS 

7006 

7007 
700<? 

7009 

7010 


_F.QRMATS 

FORMATl 20A4 ) 

FOR NAT ( AS , 2X , 2 1 8 , 4F8 • 2 ) 
FORMAT ! A6 , 2X , M 8 , 4 F8 . 3 I 
F CAM ATI A6, 4X,A6,7I6) 

FORMAT (SCAD . _ : 

FORMAT l 2A4,3F8.0) 

FORMAT < 2AA, AF16.0I 
I OR MAT ( AS » 2X , 4 1 3 I 
FORMAT ( A6, 2X, IS,ZF3. 1) 
FORMAT ( A6, 2X , 5 1 3 , I 2 A ) 
T-CR F- A T t 1 HO , 2 8 X , 3 1 H *** 


SPECIFIED BAR ELEMENT 


NOT MATCH ANY CHAR ELEMENTS 


I BA ( 1000 J t IBB ( 1000) 


) FORMAT! IH0,25X, 36H*** SPECIFIED PROPERTY ELEMENT 10 
l A OH DOES MOT NATCH ANY PBAR ELEMENTS *** /) 

) FORMAT! 1H1,«7X,28H****+ BAR ELEMENT JOINT - ,12, 8H 
) FORMAT! lH0,4fcX,39H* * * * * NEW CARD IMAGES * * * 

} FORMAT! 20X, 12, .10X,. ZOAAJ 

END 

, IS EFC, EFC 

SUBROUTINE EEC! LL, B» BB, *) . ... ...... .... 

COMMON/ 8CBAR / IDBIIOOO), IPBUOOO), IBA1 1000J. IBB! I 
1 IOREG ( 1000} , NQAR, NBi’EC 
COMMON/ BGRID / I DON! 1CQ0) , ICP(iOOO), GCD( 1000,3 > 
COMMON/ BCOMN / XC(3,S), 11, 12 
COMMON / IMAGE / CD180) 

COMMON/ ZZZZ2/Z 

INTEGER Z 

INTEGER CD, STAR 

REAL BB ( A ) 

INTEGER Ai ! 2 ) 

UlilF-NSION Bid), V 1 ( 3 1 , V 2 1 3 ) , V3I3I 

DATA STAR / IH+ / . „ 


l / ) 

/) 


SEARCH FOR CBAR 


SSKiW 


17^s 


t_l o o 


J 


: O 


! C). 


„ 1DP = IBREC1LL) 

REMIND 3 

DO 10 L = 1, I DP 
REAOI3.7000) CD 

CONTINUE - - - ■“ 

I F I C D ( 5 ) .EQ. STAR) GO TO 30 

I F ( C D ( H ) .ED. STAR) Ga_T0_3O„ 

SINGLE FIFLD CARO 
WRflelZ * 7000) CD 
. REWIND Z ___ 

READIZ 1 7001 ) Al, B ' * " 

REWIND Z 

„ GO 10 50 __ 

CONTINUE . ~ " 

ROUBLE FIELD 
REAP! 3. 7000) CO 

WRI TE(Z *7000) CO " “ 

REWIND l 

REAO(Z,7002> A 1,_BB 

REWIND Z 
DO AO L = 1, A 
BIL+A) - BOIL) 

CONTINUE ' "* ~ ' ~ r 

CONT INUE 

_ I DP = B(8) 

IFIIOP .EO. 2) GO TO 60 
V2U) = BIS) 

V2I2) = BI6) _ 

V2I 3) =017) ~ ~ " 

GO TO 70 

..CONTINUE 

I DP = B(5) 

DO 65 L “ 1, NGO 

IFIIOP .NE. ICON ID) GO TO 65 

VS'tll = GGD(L,1) - XCIi.U) ~~ -- 

V 2 f 2 ) = GCDIL.2) - XC 1 2» 1 1 ) 

.... . V 2 ( 3 ) = GCDI L » 3 ) - XCI3.I1) 

GO TO 70 "" “ 

CONTINUE 

KRI FE( 6,7010) TOP 
RETURN A ~ 

CONTINUE 

__ viti) =■ xea,i 2 ) - xeu.m 

Vlt 2) - XC 1 2 1 12) - XCI 2.I1) 1 * 

Vl(3) = XCI3.12) - XCI3.I1) 

F COORDINATES "T. ' ■ 

AC=SQRT ( I X Cl 1 , 3 )-XC (1,11) 1**2+ I X.C( 2 , 3 ) tXCI 2 1 ) ) <=*2+ 1 XC 1 3 , 3 )-XC 1 3 , 

1!1))**2) 

V31I.J = V1I2 ) * V 2 1 3 ) - VI 13) * V212) 

V3I2) = VI ( 3 ) * V2I1) - VI { 1 ) « V2I 3 ) 

V3I 3) = Vtlll * V2I2) - V l ( 2 ) * V21 1 ) “ ' 

AMG=5QR r ( V3 1 1) **2+V3 1 2 ) **2 +V3 I 3 ) **2 ) 

XC ( 1 , 5 ) = XCIl.IJ) + V3( i) *AC/A.MG 
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— XC(2,5) - XC!2,ll) + V3(Z) 4AC/AMG 

aC(3,5J * XC ( 3, 1 1 } + V3 (3 ) ^AC/AMG 
L 

C **. E COORDINATES 

V2(l) = V 3 { 2 ) * V L { 3 ) - V3 ( 3 ) * Vl(2) 

- V2(2) » V3(3). * VltlJ -..V3C1) * Vl(3> 

V2I3) = V3 ( i ) * Vi { 2 ) - V3(2) * V1U) 

A'KG«5QRT ( V21 1 ) **2+ V2 ( 2 ) **2+V2 1 3 ) $*2 ) 

XC<1,4) = XC(L, II) + V2U)*AC/AMG 

XC!2,4) = XC(2»m + V2(2)*AC/AMG . ' -- 

XC<3,4) = XC ( 3 » 1 1 ) + V2( 3 ) ^AC/AMG 
RETURN 

7000 FORMAT! BOA 1 ) 

7001 FORMAT ( 2A4 , OF 0.0) 

.. 7002 FORMAT ( 2A4,4F 16.0 ) 

7010 FOR FA T ( IH 0 , 1 3 X , 94H*^* COULD NOT LOCATE GRID POINT FOR REFERENCE 

1CG0RQIMATE SYSTEM - SUBROUTINE EFC - GRIG NO. ,15, 6H *** /) 

. . . END __ _ 

FOR, IS COORO, COORD ' ‘ 

SUBROUTINE COORD! IGA, IGB, IDG, *) 

COMMON/ 8GRID /IDGR(IOCO), ICP(IOOO), GCO! 1000,3), NGD 
COMMON/ BCOMM / XC(3,5), II, 12, INCP 

' C 

-■ C **-• COMPARE INPUT GRID. POINTS FOR VALIDITY AND PIRDFR 
C 

II * 1 

. . 12 = 2 . . . .... 

IF! IDG .EQ. IGA) GO TO 20 
11 = 2 

_ i2 = i : 

IF! IDG .FQ. I GO ) GO TO 20 
V<RI TE! 6, 7000) IDG, IGA, 168 
RETURN 4 

20 CONTINUE " ' 

C 

..C **.. SEARCH GRID .TABLE. FOR COORDINATES 

c * r 

DO 30 L = 1, NGD 

. IF! IGA .NE, 10GRIL)) GO TO 30 __ 

CO 25 X = 1, 3 “ 

XC ! A , 1 1 ) = GOD ! L , K ) 

25 .... CONTINUE 

IF! II .EQ. I) INCP = I CP (Li ' 

GO TO 40 
30 CONTINUE 

UkITE(6,7010) IGA "*" * ' 

RETURN 4 

40 .... CONTINUE _ 

DO 50 L = 1, NGD ’ " 

IF! IGB .NE. IDGR! L) ) GO TO 50 
LO 45 K = 1, 3 

XC! K, 12) = GCD!L,K) ” ' 

45 CONTINUE 

IP! 12 .EQ. 1) INCP =_ICP1L) 
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non j nom 


-...GO. TO 60 - 

50 CONTINUE 

KRITE(6,7010) IG8 

RETURN A __ : 

60 CONTINUE 
RETURN 

-T00C FORMAT 1 1H0, 29X, 72H***. ELEMENT, GRID PD I NTS .DO-NO T. -COMPARE WITH- Si? 

1 EC I F I ED GRID POINT *** /38X, 12HSPEC IF i ED = ,15, IOX, I2HELEMENT - 

2 A ,15, 7H B ,15 /) 

,7010 FORMAT! IHO, 18X,A8H*** NO MATCH FOUND FOR .THE. ELEMENT-GRI D ..POI NT— 

1 , I5»A2H IN THE GRID POINT COORDINATE TABLE *** /> 

END 

"FOR, IS MP C GEN , MP CG EN 1 

SUBROUTINE MPCGENIIC, IE, IP, HID) 

COMMON/ BCOMM / XC'3,5), II, 12 v 

COMMON/ZZZZZ/Z . 

INTEGER Z 
DIMENSION C!3) 

DIMENSION TLCI1 Q-) 

CATA TLC / AHKPC » AH 1, AH MPC, AH+MPC, AH I, AH 2, AH 3, 
1 AH A, AH 5 , AH 6 / 

DATA ICNT, Al, A* / .990, 1.0, -1,0 7 ■ 


DO 100 I =■ 



DO 10 L ~ 1* 3 „ 

C!D = XCtL,3> ^ XCC L, 12) 
CONTINUE 


DO 50 J = .1, 3 

ICNT ICNT >. .10 

** FIRST/THIRD/FIFTH CARD IMAGES 


WR1TEIZ, 7001) TLC 1 1 ) » 
l A2, TLC ( 3) , ICNT 

REWIND Z 

CALL STORE! 20 ) 


HID, II, TLC INI) , Al, 1C, TLC(Nl), 


..** ... .S EC0ND/FOUR TH/SIX TH.CARD._I MAGES. 


ICNT I = ICNT 

ICNT = ICNT + 10 

WRITE I Z, 7002 ) TLC! A ) , ICNT1, IC, TLC! NA) , C!N2) , IC, TLCIM3) ,C(N5) 
REWIND Z 

CALL. STORE! 18 ) - 









ion 


C 

N.i - N1 ♦ 1 ' 

I Ft J .GT. 1| GO TO 40 

NS = NS - .1 

N4 a N4 - l " 

C ( 3 } = -C( 3 ) 

GO TO 50 

40 CONTINUE 

N3 = N3 - l 

N2 =.N2 - l 

cm = -cm . . — 

C(2) = -Cl 2) 

50 — CONTINUE 

c ” 

C ** SEVENTH/EIGHTH/NINTH CARO IMAGES 
C 

DO 7 5 J = 8, 10 ‘ ~ 

. WRITE!? y 7001 } TLCCLI, HID, It, TLCIJ), AI, IC f TLC(J), A2 

REWIND Z 

CALL STORE C 16 I ' 

?S CONTINUE 

IL = IF „ 

12 = 5 ' ' 

C 

_ 100 CONTINUE ' 

RETURN - T — 

7001 FORMAT (A4» A12, 18, AO, F8.I, 18, A8, F8.1, 8X,A4,I4) 

7002 FORMAT I A4, 14, 1 16, AS, F8.3, la, A8, FQ.3,. 8X.A4* 14) 

end 

FOR, IS STORE. STORE 

... SUL’ROUT I NE STORE ! N ) ’ 

COMMON/ 8 IMG / NIMG! 20,35), IMG 
COMMON/ iilll/l 
_ INTEGER Z 

DATA IBLMK/ 4H ~ / 

C 

______ IMG IMG + l 

I FT N - 20) 20, 40, 10 ~ ~~ • “ 

10 CONTINUE 

C ** N GT 20 NOT PERMITTED 

N = 20 ' ' ‘ ‘ 

GO TO 40 
.20 CONTINUE 

C BLANK OUT UNUSED PART OF IMAGE _______ 

II = N «• 1 

DO 30 L = IL, 20 

NIMG tL, IMG) - IULNK “ " ’ ~ 

30 CONTINUE 

40 CONTINUE • 


READ IN CURRENT CARO IMAGE 

READ! Z, 7000) (NIMG! L, IMG) L= i,N) 
REWIND l 

RETURN 


_7000 FORMAT C20AAI _ 

END 

MAP. IS SYM.ABS 

LIB SYS**MSFCS. 

SE6 A 
IN ft A IN 

SEC . .. _ 

IN R AO J , GR I D » OM TC , ROD .BAR , CROC. PROD ,CRAR, PBAR 

SEG G«,CAI 

. IN 5 EQGEN, COORD . STORE 1 

SEG l*,(C) . 

IN BAR JT .MPCGEN 

SEG C*,tC) 

IN RCDJT 
XGT.IS ABS 


SRQO 

99 

401 

.01 

.03 

.09 

.05 .04 

4BAR 

eoi 

185 

8090.0 

8090.0 

8090.0 

512906. 512906. 512906. +D801 

+0801 

.073 






4 BAR 

807 

_18S 

8090.0, 

_8090.0_ 

JS090.0 512906. _5 12906. .512906., +D807 

+D80 7 

.052 




, 


SBAR 

802 

IBS 

8090.0 

8090.0 

8090.0 

512906. 512906. 512906. +D802 

+D802 

.028 






SBAR 

303 

100 

8090.0 

8090.0 

8090.0 

512906. 012906. 512906. +0803 

+0603 

.073 






(BAR 

,804 

_100__ 

,8090.0. 

.... 0090.0 .. 

8090. CL 

512906. 512906, 512906. +D804 

+0304 

.028 






4BAR 

aOB 

100 

8090.0 

8090.0 

8090.0 

512906. 512906. 512906. +0808 

+D308 

.052 






(BAR 

80S 

225 

8090.0 

8C90.0 

8090. 0 

512906. 512906. 512906. +0805 

+0805 

.073 






SBAP. 

809 

.225 

,8090. 0 

_8090. 0 

.* 8090 . 0 5.1 29 06 ., J5 1 2906 . .5 1 2906 . +0809. 

+0809 

.052 






(BAR 

006 

225 

8090.0 

0090.0 

8090.0 

512906. 512906. 512906. +0806 

+D606 

.028 








( 

10 SI MODES 

SOL 3. 0 _ 

r I ME 15 

APP DISPLACEMENT 

CMK.PNT YES . ^ _ __ 

ALTER 23,29 

SMA2 CSTM.MPT, rCPT ,GPCT ,OIT /KGG. BGG/V»Y,WTMASS-I.O/V»N»NOMGG/V,N,NOBGG/ 

V.Y.COUPHA: S ' Y.CPBAR/V.Y .GPRGD/V . Y .GPQUADl/V ? Y , CP0UAD2/V , _ 

Y .CPTKIAI/V .CPTRIA2/V. Y . CPTUoE/V » Y.CPQOPLT/ V ,Y . CPTP.PLT/ V. 

Y. CPTRBSC J 

SAVE NOMGG.NOOGG $ _ __ , __ 

ALTER 74 . “ ' - ~ ' 

MATGPft GPL »US£T , S IL .MAA/'/C.N, AS 

MATGPR GPL , USET » S I L, 8GS//G, N.G3 . 

ALTER 6 

MPYAD PHIG.BGG./XX/G.N.l/C.N.l/C.N.O $ 

KPYAD XX.PHIG./bHH/C.N.O/C.N.l/CrN.O _____ 

CHKPNT UHH * 

MATPRN OHM, , . $ 

ENOALTER ____ _ 


' TBSS® '■ 



_CEND. 

TITLE SI MOOES FOR CHECKOUT 
HETHQD= 1 
SPOT _ 

MPC^l 
OUTPUT 

DISPLAGEMENT=ALI 

KEG I N BULK 


ASET 1 123456 351 


CBAR. 

801 

-5l„_ 

185 ’ 

.308 

401. 

0 

0 

.2 

CBAR 

802 

51 

185 

318 

401 . 

0 

0 

2 

CBAR 

eo3 

51 

100 

309 

401 

0 

0 

2 

CBAR 

804.1 

_ 51 

100 

320 

401 


0 

2 

CBAR 

805 

51 

225 

310 

401 

0 

0 

2 

CBAR 

806 

51 

225 

324 

401 

0 

0 

2 

CBAR 

.. . 807 

51 

185 

319 

401 

0 

0 

2 

CBAR 

808 

51 

100 

323 

401 

0 

0 

2 

CBAR 

809 

51 

225 

325 

401 

0 

0 

2 

CBAR 

fill 

_ 51 

. 30 1 . 

_ 30« 

400 _ 

... 0 

0 

2 

CBAR 

8 12 

51 

308 

303 

400 

0 

0 

2 

CBAR 

813 

51 

303 

309 

400 

0 

0 

2 

CBAR 

814 

51 

309 

305 

400 

0 

0 

2 

CBAR 

815 

51 

305 

310 

400 

0 

0 

2 

CBAR 

816 

51 

310 

301 

400 

0 

0 

2 

CBAR 

021 

.51 

. 318 

319 

400. 

0 

0 

? 

CBAR 

822 

51 

319 

320 

400 

0 

0 

2 

CBAR 

823 

51 

320 

323 

400 

0 

0 

2 

CBAR 

824 

51 

323 

324 

400 

0 

0 

2 

CBAR 

825 

51 

324 

325 

400 

0 

0 

2 ■ 

CBAR 

626 

51 

325 

318 

400 

0 

0 

2 

CBAR 

831 

31 

.301 

_3 18_ 

. *400 

™0 

0__ _ 

2 

CBAR 

832 

51 

308 

319 

400 

0 

0 

2 

CRAR 

833 

51 

303 

320 

400 

0 

0 

2 

CBAR 

834 

£1 

309 

323 

400 

0 

o 

2 

CBAR 

835 

51 

305 

324 

400 

0 

o 

2 " " *' 

CBAR 

836 

51 

310 

325 

400 

0 

0 

2 

CBAR 
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The output of the preprocessor is a revised and amended NASTRAN BULK DATA s 

set which includes the data necessary to incorporate structural joint damping | 

models at the ends of specified BAR and ROD elements. Intermediate printed s 

outputs are as follows: i 

1 

1, listing of the preprocessor input deck j 

1 

2, the number of BAR and ROD element joints to be modified 

3, listing of new NASTRAN card images generated for each joint. 



APPENDIX III 



POSTPROCESSOR (MODE SELECTION) 
COMPUTER PROGRAM 


Introduet i on 


This program, written In Fortran IV, was developed to provide a rational means 
of selecting critical modes for low-frequency control-system studies and for 
hi gher- frequency f Ine-stabi I ization studies, (lode selection for the control- 
system studies is accomplished with calculated rate and position coefficients 
for gyro sensors and/or position coefficients for an optical sensor. Mode 
selection for the f Ine-stabi I Ization studies is accomplished with calculated 
peak image motions due to sinusoidal excitation or root-mean-square (RMS) image 
motions due to random power-spectral density (PSD) excitation. Since these 
calculations are performed using uncoupled normal modes, the program includes 
a provision for assessing the effects of a coupled modal viscous damping matrix. 

The program also includes a provision for converting the dimensional units of the 

NASTRAN moda 1 data on the restart" i-*rrwa tko i i * 

restart tape. The general logic flow of the postprocessor 

computer program is shown in Figure MI-1, 


The program Is limited to a maximum of 100 gridpoints of interest and of 300 
eigenvectors taken From the NASTRAN restart tape. A maximum of 20 pairs of 
numbers may be used to define the ranges of eigenvectors of interest for selection 
from the NASTRAN tape. A maximum of 20 gridpoints (120 degrees of freedom) 
may be used to define the optical amplification matrix. There are no limitations 
to the number of rate (gyro), position (nvro) , and position (optical) gain 
coefficients which may be calculated i, .ptions 1 or 3. A maximum of 20 grid- 
points (120 degrees of freedom) may be loaded by sinusoidal or random (PSD) loads 
in Options 2 or 3. The input load PSD is defined with frequency in Hz. 


18S 


Cj • 


INPUT DATA FROM 
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CARDS 

AND 


NASTRAN R'E5TART 

TAPE 


OPT 'I ON 




ASSESS MODAL VELOCITY COUPLING 


CALCULATE RATE 
AND POSITION COEFFICIENTS 
FOR 

GYRO AND/OR OPTICAL SENSORS 


CALCULATE IMAGE DISPLACEMENTS 
DUE TO APPLIED SINUSOIDAL 
OR 

RANDOM FORCES AND TORQUES 


NOTE: OPTION 3 INCLUDES 

BOTH SETS OF 
C ALGOL AT I ONS 


OUTPUT FOR LOW -FREQUENCY 
CONTROL- SYSTEM ANALYS I S 


OUTPUT FOR HIGH-FREQUENCY 
FINE-STABILIZATION ANALYSIS 


Figure I I I - 1 : Postprocessor Program Flow 












input Description 


The input data required by the postprocessor consist of punched cards and a 
HASTRAN restart tape. The NASTRAN tape contains the following structural 
dynamic data in matrix format: 


a. modal frequencies in radians per second 

b. eigenvectors 

c. generalized masses 

d. generalized modal viscous damping terms. 


the NASTRAN run which generates the modal data must include one or more 
discrete viscous damping elements and sufficient DMAP instructions to calculate 


and output the coupled generalized damping matrix. The necessary DMAP ALTER 
statements are included in the EXECUTIVE CONTROL deck as shown la Table MI-1 


The punched -card input required for the postprocessor is prepared in nine 
distinct data sets as follows: 

1. Overall problem control card. Format {2110, 3F10.0) 

N 0 PT - 1, perforin low-frequency control -system 

eal eu 1 at ions 

= 2, perform hi gher-f requeney fine-stabilization 

calculations 

s= 3, perform both of above calculations 
B. NCONV = 0* no conversion of units 

= 1, convert from i nch-s 1 i nch-second to foot-slug 

second 


I 


I; i 

; : \ ’ 

[ \ i * 

■ Table I I I - 1 : DMAP ALTER Statements for 

I i 

; ! Damping Matrix Formulation 

: ! i 
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♦ Y.CPOU 
, Y , C P FK 


A C~/'f, 
B LT/V , 






G 

“ 2, convert from i neh-s 1 i nch-second to meter- 

ki logir am- second 

= 3, convert from foot-s lug-second to meter- 

ki logram-second 

G. DFAC: Multiplying factor for modifying the damping matrix 

obtained from the NAS TRAN restart tape. 

D. ALF 1 : Damping magnitude ratio for potential modal velocity 

coupling (typical value is 0.01). 

F. ALF2: Frequency factor for potential modal velocity coupling 

(typ ical value is 100.0), 

Feature B converts units only for the modal data obtained from the 

NASTRAN restart tape. 


2. A list of gridpoint ID's used to select the row subset of the [0] matrix 
of eigenvectors on the NASTRAN tape. Only the rows corresponding to the 
six degrees of freedom for each of the gr idpoints of this list will be 
retained by the postprocessor,' All other rows of [03 are discarded to 
save core storage. Note that every gridpoint of interest and used in 
subsequent data sets must be given in this' list. Format (8| 10 until 
a Flank field is encountered. If a row ID occurs in column 80 of a 
card, a blank card must follow). 



3. A set of data used to select the column subset of eigenvectors from the 
matrix from the NASTRAN tape. Columns are selected by giving pairs of 
numbers which indicate either a range of mode numbers or a range of 
frequency values. 


c 
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A. Control parameters: I MODE, LHODES, Format (2110). If (MODE 

is input as 1, pairs of mode numbers must be given. If I MODE is 
as 2, frequencies in radians per second must be given. LMODES is 
the number of pairs of values to be input. 

B. Pairs of numbers to select columns from the [0] matrix. Format 
(2110 or 2F10.O depending upon the value of IMODE). 

4. A set of user-supplied damping coefficients for adding modal viscous 
damping terms to the damping matrix obtained from the NAS TRAM restart 
tape. Four terms per card are input giving mode number (i) and damping 
value ( 5 . = C./C ) for each mode. The term C. 2?. ui ■ M. is calculated 

I 1 C I I I I 

automatically and added to the diagonal of the modal damping matrix. If 
no user-supplied damping is desired, insert a blank card. Format (MllO 
FiO.O) until a blank field is encountered). 


i. A set of gridpoint ID's denoting degrees of freedom for calculating a 
generalized damping force (F^) used in assessing the degree of modal 
velocity coupling. Six degrees of freedom per gridpoint are assumed. 

m 

F. == | 0. | , m = number of degrees of freedom, 

K fc=l 


k = mode number 


Format (8110 until a blank field is encountered). 


The optical amplification matrix (B q ) input by rov/s. 


If 

i 

{ 

V 

>•' 

t 

l 

v 



A. 


List of gridpoint ID's identifying the columns of the matrix. 
Six degrees of freedom per gridpoint are assumed. Format (8110 
until a blank field is encountered). 


r 


{ 


input 


> 
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The three rows of the matrix. The units for the optical amplifica- 
tion matrix must agree with the output system of units specified 
by NCONV on the first control card. Each row must begin a new 
card, format (Of 16.0) . 


If NQPT input on the first control card is 2 or 3, applied load data is 
read next. This data is used to form generalized forces for calculating 
image motions due to sinusoidal or random (PSD) excitations. 


List of gridpoint ID's that are loaded. Format (8M0 until a 
blank field is encountered) . 

Length of force vs. frequency tables arid type indicator, fnput 
type = 0 for sinusoidal loads and type = 1 for PSD loads, format 
( 2110 ). 

Table of frequencies in radians per second, table of forces, and 
table of torques. Each table must begin a new card. The units for 
the force and torque tables must agree with the output system of 
units specified by NCONV on the first control card. The PSD is 
defined with frequency in Hz. format (SflO.O). 


If NOPT input on the first control card is 1 or 3, groups of it integers 
are read next. These integers indicate freedoms for which rate coefficients 
are calculated. Values for Ml, M2, M3, a>nd H*i are input. If no rate 
coe'ff ieients are desired, insert a blank card. If M2=MW0, then rate 
coefficient R(M1 , M3) is calculated. Otherwise the following rate 
coefficients are calculated: 


9 


• * * 


R (Ml , M3) , R(M1, M3+1), R (Ml , M3+2), 


ft (Ml, iVt) 


R(Ml+l, M3), R(M1 + 1, M3+0. , • • •, R(Ml+l, M4) 


R (M2 , M3), R(H2, M3+1 ) , • • *, R(M2, M4) 

Groups of Ml, M2, M3, M'4 are read Jn the 4» 1 1 0 format until a blank card 
is encountered. 

In NO'PT input on the first control card is 1 or 3, groups of 4 integers 
are again read. These integers indicate freedoms for which position 
coefficients are calculated. Values for Ml, M2, M3 and M4 are input. 

If no position coefficients are desired, insert a blank card. The 
following calculations are made, depending upon the combination of non- 
zero values for Ml, M2, M3 and M4. 

A. M2=M'4=0, Ml and M3 nonzero. Position coefficient P(M1, M3) is 
calculated. 

B. Ml, M2, M3, and M‘l nonzero. The following position coefficients 
are calculated: 

P ( M 1 , M3), P (Ml , M3+0, * * * , P(M1, M4) 
p (Ml+1 , M3), P ( M 1 + 1 , M3+1), •*•, P ( M 1 + 1 , H4) 

♦ 

♦ 

P (M2, M3), P (M2 , M3+1) , •**, P(M2, h4) 

C. M2"M3-M'4=G , Ml nonzero. The position coefficients using optical 
sensors P(M1, ) is calculated. 





f 

i 

j 

D. M3=m 4=0, HI and M2 nonzero. The following position coefficients 
using optical sensors are calculated 

P(M1, ), P (Ml+1 t ), , P (M2 , ) ] 

Format (*4 1 1 0 until a blank card is encountered). 
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jrocessor Program LJ s t i no 


(SRU 1108) 


ASGtT 1, T *31358 

, ASGtT 9 , F2///500 

' • ASG»T 20* F2///500 

. .... ASGtT 21.F2///500 

ASG,T 22 1 F2///500 
FOR, IS MAIN, MAIN 

^.DIMENSION Al(2)tA2(2J,A3(2)t A4I2J , AA ( 2) 

DATA Al/ 4HBHH , 1H / 

DATA A2/ 4HLAMA,1H / 

DATA AB/ 4HPHIG, 1H / 

DATA A4/ 4HEQEX.2HIN / 

DIMENSION IDFREQI 300 ) , FtREQI 300) , GMASSI 3001 , XX ( 18000) » DAMP I 300) 

DIMENSION FK ( 300 ) __ 

DIMENSION KMODESI 20,2) , XMODES 1 20, 2 ) 

DIMENSION SU 1B03 ) .S2( 4000 ) , Z( 4000 ) , KGRt D( 100,2) , KDUM ( 8 ) , I Z ( 1) 

DIMENSION I0FFI20) _ • 

DIMENSION IDBR(20),IDBRX(20) 

EQUIVALENCE (Z(i),IZ(l), XX ( 6001 ) } * (KMODESI 1 « 1 ) , XMODES (1,1)) 

EQUIVALENCE ( XX ( 1 ) , SI tl) ) , ( XX12001 ) , S2CUJ 

COMMON/ NOUTU/ KKK 

COMMON/ SYSCTL/ N0PT,NQPLOT,KINDF 

COMMON/ X SPECS/ SSI 75),B8( 126) 

COMMON /WORK/ XX 

COMMON/FACTOR/DFACf ALF1, ALF2 

_ DIMENSION ISS(l) __ 

EQUIVALENCE ( I SS ( 1 ) * SS ( 1 ) ) 

N8UF=1603 

•' I NBUF=1803 _ 

NBUF=371 

READ (5,101) NOPT, NCONV * OF AC , AL F 1 , AL F 2 

NOPLOT=l . 

101 FORMAT ( 21 10,3F10.0 ) 

1 FORMAT ( 8110 ) 

2 FORMAT ( 8F10.0 ) 

C 

C IF N0PT=1, PERFORM LOW-FREQUENCY CONTROL CALCULATIONS 

C__ =2, PERFORM HI-FREQ ,.F INE—STABILI ZATION CALCS 

C =3, DO BOTH 

C IF NOPLQT= 1, DO NOT PRODUCE PLOTS 

C =0, PRODUCE PLOTS 

C IF NCONV=0, DO NOT CONVERT UNITS FOR PHI , MASS, DAMPING 


c 

*1 , 

CONVERT 

I-S-S 

TO 

F-S- 

c 

-2 , 

CONVERT 

I-S-S 

TO 

M-K- 

c 

=3, 

CONVERT 

F-S-S 

TO 

M-K- 

c 

IF( NOPLOT- GT 

-0) GO TO 

3 




C 


r. initiai f7P crm pi nrnwr. 



non n n o ' too non 


CALL ST$deCISS,PLOTID) 
CALL SC420N(SS) 


3 


4 


a 

10 


14 

15 

20 


22 

24 


CONTINUE' . 

Fl*l- 
F2=l . 

1 F ( MCONV-J. ) 3012*3006, 3003 

F 1« 12. 

F2=12„ 

GO fO 3012 

FF(NC0NV.NE.2) SO TO 3010 
r 1=39, 3 7000 

F2= 1 75, 1260 

SO TO 3012 
Fl=3. 23084 
02=14.5939 
CONTINUiE 


INPUT LIST OF GRIDS OF INTEREST 


LG=0 

READ (5,1) KDUM 
DO 3 1=1,8 

I F( KDUM II) .LE.OI GO TO 10 

LG=LG + 1 . 

KGRTD i LG, 1 ) =KUIJM ( I ) 

KGR I DI LG, 2 ) =200000 

CONTINUE 

GO 10 4 

CONTINUE 

GET TABLE RELATING GRID TO POSITION IN GROSS MATRICESS (EQEXIN) 

CALL NTREADt N8UF , A4» Z , I,J, 1500,1, Sl,l,S2,K, 1,2) 

IF(K.LT.O) GO TO 900 
L = 1 5 0 1 

1 = 1/2 

DO 20 K = 1 , 1 
JJ=IZ(L ) 

00 14 J = 1 , L G 

IF( JJ.NE.KGRlOt J,l) ) GO TO 14 
KGR ID(J»2)=IZ(L+i)/10 

GO TO 15 

CONTINUE 
CONTINUE 
L=l + 2 
CONTINUE 


ORDER GRIDS BASED ON INTERNAL ORDER OF NAS TRAN MATRICES 

CALL ARASSLILG, KGR ID( 1,21, KGRID( 1,1)) 
lFlKGfUD(L6»2>.LT. 200000) GO TO 30 
WRITE! 6,24) KGR ID ( LG, 1 ) 

FORMAT ( 12 HO GRID NUMBER, 111, 62H REMOVED FROM LIST BECAUSE IT W 



. .1 I 1 I 1 < ‘ 


*AS MOV PRESENT IN NAS TRAN LIST J _ 

LG=LG-1 
GO TO 22 
30 CONTINUE 

IF(LG.LE.O) STOP 

PRINT T ABLE OF GRIDS 

WR I TE 1 6 1 32 ) ( KGP. ID { I » I ) ♦ KGRI D( I » 2 ) » 1 = 1, LG) 

32 FORMAT ( 39M1 INPUT TABLE OF GRID POINTS OF INTEREST / 

* 39H0 LOCATION OF TERMS / 

t' 39H GRID ID IN WAS TRAN MATRICES / (110,117)) 

LG6=6*LG . .... .... .. 

INPUT DATA TO INDICATE WHICH MODES ARE OF INTEREST 

READ CONTROL FLAG, I MODE, AND NUMBER OF PAIRS, L NODES 
IF I MOO E= 1 » READ PAIRS OF INTEGERS FOR RANGE OF MODE NUMBERS 
=2, READ PAIRS OF FREQUENCIES FOR RANGE OF NODES 

READ (5,1) I MODE, L MODES 
IFC IHQQE.Ng.l) GO TO 35 
DO 34 1 =1, LMODES 

34 READ (5,1) RHODES (1,1), RHODES ( I » 2 ) 

GO TC 50 

35 IF(1I,0DE.NE.2) GO TO 33 ..... . 

DO 37 1=1, LMODES 

37 READ (5, 2) XMODES (1,1) , XMODES (1,2) 

GO 10 50 

38 CONTINUE 

WRITE! 5 , 49 ) I MODE , LMODES 

49 F OR MAT ( 44H1*ERR0K* BAD VALUE FOR I MODE* I MODE, LMUDES= , 2110 ) 
GO TO 999 

50 CONTINUE 

READ TABLE OF EIGENVALUE DATA, LAMA 

CALL NTREADtNBUF, A2,Z,I,J, 2500,0, SI, 1,S2,K, 1,2) . 

IF( K. LT.O ) SO TO 900 
LFR 1.0 = 0 
1=1+2500 
J=250 1 
53 CONTINUE 
H0DEN=T2(J) 

GMf GA=Z ( J + 3 ) 

GEKHAS=Z( J+5) 

GO TO (56,60) , I MODE 
56 CONTINUE 

DO 58 K=L, LMODES 

IF( MQDEN.GF.K MODES ( K , 1 ) .AND. MODEM. LE. KMCDFS ( K, 2 ) ) GO TO 66 
58 CONTINUE 
GO TO 70 
60 CONTINUE 

DO 64 K=l, LMODES 

I F{ OMEGA^GE. XFlOOES (K, 1 ) .AND. OMEGA. LE . XMODES ( K, 2 ) ) GO TO 66 
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64 CONTINUE - - • | 

GO TO 70 ’ 

66 CONTINUE 5 

LFREQ=LFRCQ+1 i 

1 OFREQt LFREQ > = MQDEN ; 

FREQ (LFREQ ) = OMbGA ■? 

GMASS ( LFREQ ) - GcN y AS*F 2 . . .. - - 

70 CONTINUE ■ ] 

J=J+7 J 

IF( J.LT.I) bO TO 53 ; 

c l 

e PRINT TABLE OF EIGENVALUE DATA 

c . — ■! 

WRITE(6,72) (IDFREQl I) »FREC)( I >, SMASSU ) , 1 = 1* LFREQ ) 

72 FORMAT! SAMI THE FOLLOWING EIGENVALUE DATA HAS BEEN TAKEN FROM THE i 

* / 31 H NAS VR AN TAPE FOR THIS ANALYSIS / J 

* 44 HO MODE NUMBER FREQUENCY GENERALIZED MASS / 

* ( 1 7 » E 1 9 . 5 v I. 15.5)1 

C COPY MODE SHAPES TO SCRATCH UNIT KKK=50 

c i 

KKK=2G 

REWIND KKK 1 

CALL NTREADINGUF»A3,Z,I,J, 4000,0, SL, 1* S2 ,K, 1 *3 ) 

REWIND KKK .. — - ■! 

IF(K.LT.O) GO TO 900 

C ; 

C COPY DAMPING MATRIX TO SCRATCH UNIT KKK=52 

C I 

KKK =22 S 

REWIND KKK - - — ■ -I 

CALL NTREAD(NBUF,AI 8 Z f I, J, 4000*0, SI»l»S2,K, 1,3) 

REWIND KKK I 

IF(K.LT.O) GO TO 900 j 

c ! 

C ADD ANY USER SUPPLIED DAMPING TERMS TO MATRIX AND l 

C REWRITE TO UNIT 51 ' 

c i 

CALL DADD(22,21»Z,Z( 500) , Z l 1000) T IDFPEQ t LFREQ ,F 2, FREQ, GMASS ) * 

C ! 

c BUILD A tG6 BY LFREQ SUBMATRIX OF MODE SHAPES FROM PhIG \ 

c ! 

KKK = 20 ..... — - — | 

KK= 1 
JJ = 0 

80 CONTINUE ; 

READ ( KKK,END=120 ) AA, J, K, L 
IF(L.EO.O) GO TO 80 

READ ( KKK ) ( XX ( JJ + I) » 1 = 1, L) _ 

C 

C SEE IF THIS MODE IS DESIRED 

*- 

IF( J.LT.IDFREQ(KK) ) GO TO 80 
IFIJ.EQ. IDFREQ(KK) ) GO TO 84 


197 


o o o o o o 000000 


STOP 90 _ 

84 CONTINUE 

JJX=JJ 

00 08 1=1, LG 
J=KGRID( 1,2) 

XX{ JJ+1 )=XX( JJX+J ) 

XXI JJ+2)=XX( JJX + JM) . . 

XX< JJ+3)*XX{ JJX+J+2) 

XX ( JJ+4)=XX( JJX+J+3)*F1 
XX( JJ + 5)=XX( JJX + J+'t)*FL 
XX ( JJ*6)=XXf JJX+J+5)*Fl 
J J = 3 J +6 

83 CONTINUE .. 

KK=KK+1 

IF(KK.LE.LFREQ) 60 TO 80 

120 CONTINUE ' 

PRINT MATRIX OF MODE SHAPES 
WRI TF(6,121) 

121 FORMAT ( 74H1 THE FOLLOWING SUBSET OF. MODE SHAPES HAS BEEN TAKEN FR 
*0K THE NAS TRAN TAPE } 

JJ=l 

DO 124 I = 1,'.F!<Q0 

CALL COLPRT I XX ( JJ ) » LG, IDFREQ II), KGRI D) 

124 J J= J J+LG6 

ROUTINE MVD CALCULATES EQUIVALENT MODAL VISCOUS DAMPING AND 
RETURNS LFREO VALUES IN ARRAY DAMP 


KKK = 2l . .... 

CALL FKCALCI XX, LG6 , LFREO iKGRItl ,LG,FK ) 

CALL HVDIKKKt XXI JJ+1), l DFRtQ, FREQ , GMASS , DAMP , LEBED , XX ( J J+ 1 ) , FK) 

INPUT OPTICAL AMPLIFICATION MATRIX, BR (1 BY Ll)R6 ) • 

FIRST INPUT LIST OF GRID IDS DEFINING COLUMNS, 

THEN MATRIX BY ROWS. STORE MATRIX 6R< TRANSPOSE) FROM 
XX(JDR) BY COLONS (FrQUIV TO BR BY ROWS). 


IBR=JJ+1 

LBR*0 

128 READ (5,1) KDtJM 
DO i 3C 1=1,8 

IFIKDUM(I).LE.O) GO TO 132 

LBR=LBR+1 

I DOR ( L8R )=KDUM( I ) 

130 CONTINUE 
60 TO 123 
132 CONTINUE 
LBR6=6*LBR 
DO L33 1=1,3 

REA 0(5,2) (XXtJJ+K), K=1,LBR6) 
J J=J J+LBR6 
135 CONTINUE 
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ROUTINE B RLORD ft LORD £3$ THE ft ft MATRIX TO COINCIDE WITH 
NASTRAN MATRIX ORDER 

CALL BREORDt XXI IBR) ,XX { J J + l ) ,LBR6 , 1 DBR, KGK 101 1 , 1 ) , LG, ILL’.RX) 

LinrF=0 
IFTDl=JJ+i 

IFINOPT.EO.l) GO TU 181 
READ IN GRIDS THAT ARE LOADED 
2'i'V READ! 5, U KDUN 

DO 240 1=1, S ... 

I F( KDUM ( I ) » LE.O ) GO TO 242 
LIDFF«LIDFF*1 
IDFF ( L I DTE ) = KDUM ( I ) 

240 CONTINUE 
GO TO 233 
242 CONTINUE 

0 

C READ IN FREQUENCY, FORCE, AND TOR CUE TABLES. STORE FROM XX(IFTBL) 

C IF KINDF=0» TArlElS ARE ORDINARY LOADS 

C =1, TABLES ARE FORCE PSD 

READ (5,1) LTriLjKINDF - - 

DO 180 1=1,3 

READ( 5, 2) (XXUJ+KI, K=l, LT6L I 
180 J J=J J+LTBL 

1FINOPT.E0.2) GO TU 330 
131 CONTINUE 
C 

C SCRATCH AREA NOW FROM XX { JJ + 1 ) 

C 

C READ IN GROUPS OF 4 INTEGERS INDICATING FREEDOMS FOR RATE 

C CALCULATION Ml, M2, M3, H4 

C IF M2=M4=Q, CALCULATE RAT" (Ml, M3) 

c OTHERWISE, CALCULATE RATE (Ml, M3 ) , ( Ml , M.3+ 1 ) , ( M 1 , F 3+2 ) , . • . 

C (HU- 1, M3) , ( H 1 + 1 , M3 + 1 ) » • • • 

C 

K •) U M P = 1 

182 k t A D ( 3 , l ) M i » M 2 * M 3 , M4 
IF(Hl.LE.O) GO TO 230 

I =:” 1 

184 FXi=I/lO 

HX1=KU0( I, 10) 

J-1‘15 

186 K X 3 = J / 1 0 

NX3=M0D(J, 10) 

C 

C FORM RATE CALC. FUR GRID/FREEDOM < MX 1/NX 1 , MX3/KX3 ) FOR ALL 

C M COE SHAPES 
C 

J J 1=0 
JJ2=G 
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DO L90 1 1 = 1 * L C 

lF(KGftID(II,l).EQ.MXL) JJl = in-i)*6 + NX 1 
I F(KGRID( II* D.EQ.KX3) JJZ<*| 11-11*6 + NX3 
IFUJ1.GT.0 .AND. JJ2.GT.0) GO TO 196 

190 continue 

WKITE(6,192) MX 1 * M X 3 

192 FORMA T ( BOH l TERROR* ATTEMPT TO CALCULATE RATE AT GRID NOT IDCNTIFI 
*ED AS A POINT OF INTEREST , 216 ) 

GO TO 224 
196 CONTINUE 

DU 220 1 1 = 1 » LFP.EQ 
KK- { I I ~ I )*Lj6 

XX ( JJ + I | )=XX( KK+J Jl)*XX( KK+JJ2) /.(2-*DAMP( II ) * FR L Q ( 1 1 )* GLASS ( ID) 
IF(KJUMP.ESl.l) 30 TO 220 

CHANGE RATE CALCULATION TO POSITION GAIN 

xx t jj+ii )=xxt jj+in/F«tQ(in 
220 CONTINUE 

ROUTINE PRPLT PRINTS AND PLOTS RATE AS FUNCTION OF FREQUENCY 

CALL PRPLT { KJUMP,XX( JJ+L > ,FRFO, I OFREQ, L FR EQ , MX I , NX l , MX 3 , NX 3 ) 

224 CONTINUE 
J=J + i 

IFIJ.LEJ14) GO 10 18& 

NU1 

IFU.LE.H2) GQ TO 184 
GO TO (102,282), KJUKP 
23U CONTINUE 
K JUMP* 2 

READ IN PAIRS OF INTEGERS INDICATING FREEDOMS FOR POSITION 
COEFFICIENT CALCULATION 

232 RLAEUb, 1) Ml » M2 , M3 , >M 
IHHI.LE.O) GO TO 330 
l=Ml 

I F ( P 3 • G I *0) GO TO 1 BA 
284 F X l = I / 1 0 

NXl-MOlK 1,10) 

CALL PUSNIXXC 1 ) , LG6, LFREQ , XX ( I RR ) , I DBR , LDR6 , XX (IF 1 BL) , LTbL , AGR I D , 
X IDFF , L I OFF, 

X DAMP , FP.FQ , I DFREO v GRASS , X X { JJ+l ) , MX L , NX 1) 

1 = 1 + 1 

IF( I.LL.M2) GO TO 284 
GO TO 2H2 
330 CONTINUE 

1 F ( NOPT „EQ .1 ) GO TO 400 

CALL P0SN1 XX ( 1 ) , LG6, LFREO, XX ( I OR ) , T D-BR , LSR6 , XX { IF T3L ) , LTGl , KGR 1 D , 
X IDFF,LIDFF, 

X DAMP » FREQ, IDFREG, GMASS, XX ( J J-M ) , 0 *0 ) 

7 _ •- 400 CONTINUE 

900 CONTINUE 
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1 
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999 CONTINUE 
STOP 

LNO 

FOR t I S F.VOvHVD 

subroutine mvd ( kkk, x » i of re q, freq, gmass# damp ,LFRn:o, ix * f ) 

ROUTINE TO FROM EQUIVALENT NODAL VISCOUS DAMPING .. 

KKK - UNIT CONTAINING NTRfcAU COPY OF DAMPING MATRIX BHH 
X » I X - SCRATCH ARRAY 

I DFREQ, FREQ, GMASS - ARRAYS CONTAINING MODE NOS. » FREQUENCIES » 

AND GENERAL I ZED HASS. LENGTH = LFRFQ 
DAMP- DAPPING COEFFICIENTS RETURNED HERE 

COMMON/ f-ACTOR/DF AC y ALFL,ALF 2 

DIMENSION XU) , IDFREUC 1) * FREW III t GMASS I ‘ ) , DAMP t I ) ,1X1 I) 

DIMENSION F t 1 ) 

DOUBLE PRECISION A A 

3 FORMAT { 33 H 1 E 0 U I VALENT MODAL VISCOUS DAMPING / IX / 

* 48 HQ MODE DAMPING COUP LEO /UNCOUPLED / 

* AOH NUMBER COEFFICIENT RESPONSE RATIO ) 

30 FORMAT! IS, ELY. 5 , E 24 .S) 

WRITE I 6 , 1 ) 

1 FORMAT! IHL) 

L=i 

LLMAX *0 

18 I D - 1 DFP.FQ! L ) 

20 READ! KKK, END* 90 ) AA,J,K,LL 
IF(LL.EU.O) GO TO 20 
READ (KKK) (X(I),I=lvLL) 

IF( J.LT.I D) GO TO 20 
IF! J.EQ.in) GO TO 23 
STOP 99 
23 CONTINUE 

I FI LL.GT.LLMAX) LLHAX = LL 

DAMP ( L ) =X ( J ) / l 2 . * FRED ( L ) *Gf-'iA SS ( L ) ) 

L=L+l 

ifil.le.lfreq) go to ie 

90 CONTINUE 

calculate coupled/uncoupled velocity response 

STORE FROM XURI+n 

JRI-LLMAX 

1 ( 0 = JR I +LFREQ 

KL-KO+LFRcQ 

DO 200 L= 1 , LFREQ 

XUiU+D-O, 

I D= I DFREQ! L ) 

REWIND KKK 

120 READ! KKK, END* 220 ) AA , I , K, LL 
IFILL.EQ.O) GO TO 120 
READ (KKK) !X(J), JU.LL) 

IF! I. WE. ID) GO TO 12 G 
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1 

G ’’ 

C FIND MODES WHICH POTENTIALLY COUPLE WITH I-TH MODI J 

C STORE INDICES FROM IXUl + l) j 

C .. . . • 

HC=0 

DO 124 J=l tLFREQ t 

IF(FREQ(L)/FREQC J) *LT* { I ,-ALF2*DAMP t J ) ) ) GO. TO 124 

I F ( FREQ ( L ) /FREQ ( J ) ,GT. (1 •+ ALF2*DAMP ( J ) )) GO TO 124 
J J= I DFREQ t J ) 

mxm.EO-O.) GO TO L24 

IF(X{JJ)/X(I) -LT. ALFL) GO TO 124 

NC-NG+1 : 

X ( KO+NC }=F ( J ) 

I X ( Kl+NC ) - JJ 

124 CONTINUE -• ■ 

IF(NC.LE.l) GO TO 2GO ‘ ..... _ 

c 

C THERE ARE NC NODE NUMBERS WHICH COUPLE STORED FROM IXlRl+1) 

IF(NC.LE.20) GO TO 128 

WRITE! 6 v 126) NCtlU ! 

126 FORMAT U 5 ,23H TERMS COUPLE WITH MODE, 14, 

X 56 H* MATRIX INVERSION LIMITED TO 20, ADJUST ALF1 AND ALF2 ) 

GO TO 200 

. 128 CONTINUE — . .. — 

REWIND KKK 
K2=K1+MC 

KD=K2 + I . . wi 

DO 140 J=1,NC 
JJ^IX(KIPJ) 

130 READ( KKK , r:ND = 30l ) AA » 1 1 » K, LL ... ; 

IF(LL.EO.O) GO TO 130 
READ( KKK) { X ( K ) , K-l , LL ) 

IF< IIoNF-.JJ ) GO TO 130 
DG 136 K=1 , NC 

JJ*ix(Kl+K> 

K2=K2+1 . _.... j 

X(K2)=X{JJ) *FRFQ(L) . ( 

136 CONTINUE 

140 CONTINUE ; 

C 

C A NC BY NC DAMPING MATRIX IS NOW STORED AT X(KO) | 


KK=KD+NC*NC 

K2»KM«1 

DO 160 K=1 , NC 

JJ=IX(K1+Ki 

DO 144 LL-1, LFREC! 

I F ( IDFREQT LL ) ,NE* J J ) GO TO 144 
XM—GHASS ILL) 

XF-FREO(LL ) 

GO TO 146 
144 CONTINUE 
146 CONTINUE 
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..LL=(K-1)*NC+K+ %2 . 

X(LL)=XM*( XF**2^F&EQ(L)**2) 

160 CONTINUE 

A NC BY NC DIAGONAL HASS MATRIX IS NOW STORED FROM X< KM > 


....... LL*KM+NC*NC.. .. 

K=LL+NC*NC 
J J=K+NC*NC 

A B SI S2 S3 SA 

GALL MCRAP(XIKM) ,X(KD) ,X(LL) ,X ( K) , NC ,X < J J ) , X { JJ+NC ) , X ( JRI+L ) , 
X X l K3+ 1 ) « 

X IXIK1+1U.IDJL _ _ 

2Q0 CONTINUE 
220 CONTINUE 
WRITE <6, 3) 

DO 300 I = I, L FREQ 

300 WRITE ',6, 30) I DFREQ ( I > , DAMP { I) , X ( JR I+I ) 

301 continue 

RETURN 

END 

URtlS NiC RAP » MCP.AP 

SUBROUTINE MCRAPi A,B, SI, S2» NC,S3, SA,RI ,F, 

X I W v ID) 

DIMENSION A ( NC » NC ) ,B C NC t NC ), SI ( NC ,NC> ,.S2 INC , NC ) , S3 {NC ) , SAC NO 
DIMENSION F( 1 ) 

INTEGER S3 , I W ( I ) 

S3 { 1 ) =N0 
S3(2)=0 

INVERT B INTO SI 

DO 10 1*1, NC 
DO 10 J=l,NC 
10 S1(I,J)=B( I. J) 

CALL rtATINVt Sl,NC,NC, DOT ) ' 

FORM A*8( INV? IN SI l A IS DIAGONAL")’ 


DO 20 1=1, NC 
DO 20 J*1,NC 

20 S X C I, J /=A{ I, l )*S1(I, JJ 

FORM ( B + SI* A ) IN S2 

DO 30 1=1, NC 
DO 30 J*i,NC 

30 S2{ I, J>=8( I, JJ + SH 1, J J < A { J, J ) 


INVERT S2 IN S2 


S3( l ) =NC 
S3 I 2 ) =0 

CALL H A T I N V ( S 2 » N C , NC , D it ) 
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DO 40 1 = 1, NG 

DQ 40 J=i,NC ' ~ 

A ( I , J ) = 0. 

BO 40 K«l,NC 

40 A { I , J } =A ( I , J ) + S21I,K)*S1(K,J) 

DO 44 1=1, MC 
.00 44 J=l, NC 

44 S2tX»j)*~S2(I f J> 

MATRIX C IS IN A, MATRIX D IS IN J2 

00 46 J = 1 f NG 

— IFt 1 W ( J l.NE. ID) GO TO _46 

I=J " “ 

GO TO 48 

46 CONTINUE S 

48 CONTINUE ‘ ” 

SUH1=0. 

SUM 2=0. 

00 50 J = lt NC " 

SUM1 = SUMI+A( I , J) fcFC J) 

SUM 2= s UN2+ S 2 (I , J ) #f ( J ) 

50 CONTINUE 

R I=B ( L , I ) 4SQRTI SUM l* *2 + SUM 2**2 ) / F( I ) 

-- GAOL MMPRNTl 1W, JD ? NC,A,4HC ) __ 

CALL KMPRNTUW, I0»NC,S2,4HQ ) 

RETURN 
END 

FOR, IS MMPRNTtMMPRNT 

SUBROUTINE MMPRNT ( I W, IU,NC ,A,XNAM) 

C 

C MATRIX PRINT ' 

C 

D I MENS I ON IW ( MC ) , A { NC , NC ) 

WRITE! 6,1) X NAM, 1 D 

1 FORMAT! 20H0I-TH ROW OF MATRIX , A2, 16HF0R MODE l, 
DO 10 1=1, NC 

IP(IW{ Il.NE.ID) GO TO 10 
j=r 

GO TO 12 

10 CONTINUE -■ 

RETURN 

... 12 CONTINUE 

Jl=l — 

a J2=ji>7 

I F( J2.GT.NC ) J2=MC 

WI* I T If ( 6 * 2 ) ( IW( I), I=J1,J2) 

2 FORMAT! 9H0MQ0E NO., Ill, 7H3 / j 

WR ITE ( 6 » 3 ) ( A ( J f I ) f I = J 1 , j 2 ) 

3 FORMAT! 6H VALUE, 6X, 8C13.5 ) 

J l=.J2 + l 

IF(JI.LE.NC) GO TO tJ 

RETURN ■ 

END 
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. FUR f I S CDLPRT tCOLPRT _ 

SUBROUT 1 NF COLPRT { A, N, I D»KGR ID } 

C 

C ROUTINE TO PRINT ONE COLUMN OF MODE SHAPE MATRIX 
DIMENSION A i 6 , N ) , KGR I D ( N ) 

— WRITE(6.20MD, (KGftIDI J),(A(I,J), I=J. , 6) J= I,NJ _ 

20 FORMAT ( 1H0 /13H0 MODE NUMBER, 15 / 

* 7, . , °. 1 IX, 2HT1 , 13X,2HT2,13X,2HT3,13X,2HR1,13X,2HR2, 13X,2HR3 

* • I I7f 2Xj 6E15.5 )) 

RETURN ' — 

END 

FOR* IS FKCALC , FKCALC 

SUBROUTINE FKCALC ( PHI , LL» L FREQ, KGR IB, LG, Fl< ) 

C 

C INPUT A LIST OF GRID I OS FOR CALCULATING A 

C GENERALIZED DAMPING FORCE, AND CALCULATE 1 HE FORCE IN FK 

— - - DIMENSION PKKLLjLFREQ) , KGR1D ( LOO , 2 ) , FK { 1 J , KDUMt 8 > 

CO a i=i,lfrcq 

8 FK ( I)-0. 


■ 10 READ! 5, li) KDUM 

II FORMAT ( 8110) ' " 

DO 28 1=1,8 

IF(KDUMU).LE.O) GO TO 40 

DO .16 J = I,LG ' 

IF l KDUM ( I) «N c.KGR I D( J , I } ) GO TO 16 
_ K={J-11«6 

GO TO 18 " ~ 

16 CONTINUE 
GO TO 28 

18 CONTINUE - 

DO 22 J=1,LFREQ 
DO 22 J J=l, 6 

FK(J)=FK(J)+ABS(PHI(K+JJ,J) ) 

22 CONTINUE 
20 CONTINUE 

GO TO 10 - ■ - 

40 CONTINUE 

RETURN _ 

FOR, IS PRPLT.PRPLT 

SUBROUTINE PRPLT ( KK , X, FREQ, I DFREQ, LFREQ, Ml , N 1 , K2, N2 ) 

• ROUTINE TO PRINT AMD PLOT ARRAY X AS FUNCTION OF FREQUENCY 

: ROUTINE USES l«R I TE/RFAD 0 TO FORM PLOT TITLES _ 

, XaF ^ n »lJ^REQ(LFREC),IDFREq{LFREQI,T(12),TL(3) 

BATA TR1/ 4H RAT /, TP16 4H PUS / 

EQUIVALENCE ( I Q, Q ) , { J, AJ ) 

COMMON/ SYSCTL/ NOP I , NO PL Of 




4 


o 


CGMMON/XSPEC S/ SS { 75 ) , BB 1 126) 

IF(KK.GT.2) GG TO 10 
I F C KK.tr0.2) GO TO 2000 
WR1T!E{6,1) Ml,Nl,M2,N2 
1 FOR?' AT l 23H IRATE COEFFICIENTS, R(, 
TU)=TRl 

GO TO 2000 

2000 CONTINUE 

WRITE (6, 1006) Ml,Nl,K2,N2 


14,11, 1H, 14,11, 2H ), 12X 


WRITE10,1OO6) Ml,Nl,M2,N2 
READ (0,3) T 


T ( 1 ) = TP 1 

1006 FORMAT! 33HIP0SITI0N (GYRO) COEFFICIENTS, P (, 34,11 
X ) 

2008 CONTINUE 

WRITE (6, 1001) 

1001 FORMAT ( 46H0 FREQUENCY MODE NO. .COEFFICIENT. RANK 

2 FORMAT ( t‘13.5, 17, 6X, E13.5, 16 ) 

3 FORMAT { 20 A 4 ) 

00 4 I = l *L FR CQ 

4 X { I , 2 ) -A.BS ( X ( 1 , 1 ) > 

1 FI NOPLOT • GT .0 ) GG TG 7 

Xl=l. 

1X2= FREQ <L FREQ) 

X2=FLGAT( 1X2+99) 

Y 1= I.E2G 
Y2--I.E20 
00 5 I=I,LFREQ 
I F I X ( I » 2 ) • GT » Y 2 ) Y2=X(1,2) 

IF(X(I, 2 ).Lr.Yl) Y 1 =X ( I , 2 ) 

‘3 CONTINUE 

CALL STSU3 J { XI,X2,Yl,Y2,SS) 

CALL STNPT S ( LFREQ , SS ) 

CALL GDLGLSIBB, SS) 

CALL STSYM8 ( 1,SS) 

CALL STCHSZI *014, -014 ♦ SS > 

CALL PSLGLGI F!;FQ,X1 1,2) ,SR»5S) 

CALL STNCHfM 48, SS ) 

CALL TITLEOn ,Bfc5,SS) 

CALL STNCHR ( 12, SS) 

CALL TITLEl (TL,BB,SS) 

CALL ADVANC ll.0,$S) 


, 1H,, 14, 11, 4H 


7 CONTINUE 

DO 6 I-1 t LFREQ 
J = I 

6 X(I ,3)=AJ 

CALL ARASLSI LFREQ, X( 1,2) ,X( 1,3)) 
J = 1 

9 Q=X ( J » 3 } 

X1IU, 2)=AJ 
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J=J + i . - 

IIM J.LE.LFREQ) GO TO 9 

WRITE(&,2) (FREQU), I UFREQ ( I ) , X (I , 1) , X ( 1,2), I = 1,LFREQ) 

GO TO 00 

10 CONTINUE 
IFIKK.NE.3) GO TO 30 

WRITEJ6, 11 ) MltNl 

UNITE (0,11) MltNl 

REACH Qt 3 ) T . 

T { 1 ) -TP 1 

, WRITE ( 6 r 1011 ) . 

11 FORMAT t 36H1P0S1TI0N (OPTICAL) COEFFICIENTS, P(, I4,I1,7H, U ) 

1011 FORMAT { 1H0, 2 4X, 3(15H COEFFICIENTS, 6X> / 

X 23H FREQUENCY MODE N0„ , 7X, 12HU=X RANK, NX, 

X 1ZHU-Y RANK, 9X, 12HU=Z RANK ) 

DO 14 1=1 , LFREQ 

DO 14 K = l,3 

14 X ( I i K+3 ) =AB5 { X ( 1 , K ) } 

I F( NOPLOT. GT.O) GO TO 17 
Xl=l. 

1X2= FREQ (LFREQ) 

X2=FL0AT ( 1X2+99) 

Y 1= 1.E20 

Y2=~l«£20 
DO 15 1 =1, LFREQ 
DO 15 J=4, 6 

I FI X « I, J).GT.Y2) Y2=X ( I , J ) 

IF(X(I, JJ.LT.Yl) Y1=X ( I , J ) 

15 CONTINUE 

CALL STSUDJI X1,X2,Y1,Y2,SS) 

CALL STNPTS(LFRCU,SS) 

CALL GDLGLGl B3 , SS ) 

CALL STS YOU ( 1,SS) 

CALL STCHSZt .014,. 014, SS) 

CALL PSLGLG ( FREQ ,X ( l » 4 ) , B3 » SS ) 

CALL STSYc:Bl 4, SS ) 

CALL PSLGLG(FREQ,X{ 1,5) ,Bb,SS) 

CALL STSYMB ( 5,SS) 

CALL PSLGLG(FRGQ,X(1,6) ,S8,SS) 

CALL SmCMR{4H,SS J 

CALL TITLEB(T,BB,SS) 

CALL STNCHR ( 1 2, SS ) 

CALL TITLEL( TL,BB, SS) 

CALL ADVANC (L.O,SS) 

17 CONTINUE 

DO 25 K = 1 » 3 
DO 20 I=1»LFREQ 
J«I 

20 X ( I , 7) “ A J 

CALL ARASLSC LFREQ, X< 1 , i<+3 ) »X ( 1 , 7 ) > 


O O O O o 




i 


vi 




J = X 

22 Q*XtJ f 7) 

X( IG,K+3)=AJ 
J-J+l 

IF{ J.LE.LFREQ) GO TO 22 
25 CONTINUE 

. DU 28 I=i v LFREQ . 

WRI TE(6 t 27 ) FREQ< I ) , I D FREQ I I ) »X ( 1 , 1 ) , Xf 1 , 4 ) , X< l , 2 ) , 
X X(I,3),XU,fc) 

27 FORMAT! E13.S, 17, 5X, 3{ E12-5, 14, 5X) ) 

28 CONTINUE 
GO ro BO 

30 CONTINUE 

IFIKK.NL. 4) GO TO BO 
WRITE {A, 31) 

31 FORMAT ( 14H1 1 MAGE MOTIONS / '• 

X 23H0 FREQUENCY MODE NO. , 7X, 12H X RANK, 

X 12H Y RANK, 9X, 12H Z RANK J 

. ... DO 34 1=1, LFREQ _ __ 

DO 34 K = L , 3 

34 X(i,K+3)=ASS(X{ 1 ,!(|| 

GO TO 17 
80 CONTINUE 
RETURN 
END 

FOR, IS BREORDjSREQRD " . 

SUBROUT I ME B RE CRD ( SR, X, NN, IDBR ,KGR ID , LG, I5CR ) 

ROUTINE TO REORDER THE ROWS OF 6R (IN 6 ROW BLOCKS) 
COINCIDE WITH THE GRID ORDER OF KGRID. GRID IDS FT 
ARE GIVEN IN IDBR. X AND I SCR ARE SCRATCH ARRAYS. 



DIMENSION BR ( NN , 31 , X ( NN,3 ) » I DBR ( 1) ,KGRIO{ 11 , ISCR( l) 

NDR=NN/6 

L=0 

K1~0 


DO 80 XK-1 ,LG 
DO 20 J = l, NBR 

1FUDBSU J).NE.KGRID(KKl) GO TO 20 
L=L + L 

I SCR ( L ) = TD6R ( J ) 

IDER { J ) =~l 
Jl=<J-l)*6 + 1 
J 2=J 1+5 
DO 16 I =J 1 , J2 
Kl=Kl+l 

X ( K L , I ) =8R { 1,1) 

X(K1,2)=BR(I,2) 

X ( K 1 , 3 > =DR ( I , 3) 

16 CONTINUE 
20 CONTINUE 
BO CONTINUE 

IP(L.EQ.NBR) GO TO 90 

WRI TE l 6, 82 1 


X ( 1,5) 


9X, 


TO 

R SR 
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locate position in phi for FREEDOM Ml/Nl 

DO 20 1=1, LG 

IFCK6R1DCI GO TO 20 

KKN={ I-i)*6+Nl 
GD TO 26 
20 CONTINUE 

WRI1 E{6, 22 ) «l,Nl 

22 FORMAT ( 63H1*ERR0R* POSITION COEFFICIENT REQUESTED AT NON-EXISTING 
X FREEDOM, 15,12 ) 

RETURN 
26 CONTINUE 

00 2C0 J= 1 , NFRSQ __ 

FORM (CRM PHI) FOR J-TH MODE 
DfJ 50 1 = 1,3 

xt n=o. 

. K 1=0 

L 1= 1 " 

CO 40 K= 1 , LBR 
DO 30 L*L1»LG 

IF(KGRID(L i.NE.IDSR(K) ) GO TO 30 

K2=(L-1)*6 

L1=L+ 1 

GO TO 32 

30 CONTINUE 
32 CONTINUE 
DO 34 L=l,6 

34 X( n=X( I)+BR(K1+L, I)*PHI (K2+L, J) 

K l=K. 1 + 6 
40 CONTINUE 
50 CONTINUE 

IF(Ml.GTeO) §0 TO 96 


FORM LOAD FOR MODE J (SCRIPT F) 



SCR l PF=0. 

XS=FTABLE( 1, 1) 

N = 1 

FF=T6LP{ FfAHLE < 1 » 1 ) , FTABLE ( 1 ,2 ) ,FP.CO( J) ,XS , LFTfcsL , N, M I 
GG=T6LP ( FT ABLE ( 1, 1 ) » FTABLt ( 1 , 3 ) , FRl Q ( J ) , XS , LF TBL , N« ft ) 
00 60 1=1, LID 

DO 70 K = 1,LG ■“ ’ " ' 

1F{KGRTD(R).N£.IDF(I) ) GO TO 70 
C FORM PSP LOAD 

Kl= ( K-i )*6 ' 

DC 60 L = 1 » 3 

IF(KINOF.LE.O) go TO 56 


SCR I PF=SCR IPF+FF*PHI ( Kl+L, J ) **2+QQ*PHJ.( K l+L+3, J ) 
GO TO SO 
56 CONTINUE 


P “® C ® W0 PA0E BMM: NOT 5ILMBD 



210 


ono ooonooon 


i 






C 

C ORDINARY LOADS 

C 

SCRIPF=AMAX1 iSCRIPFt ABStPHI (Kl+L* J ) )*FF> 

SCRIPF=AMAX1( SCRIPF,AB3(PHI (Kl+3+L» J) )*QC) 

60 CONTINUE 
GO TO so 

70 CONTINUE ' ~~ *" 

00 CONTINUE 
96 CONTINUE 

IF(K INDF.LE.O) GO TO 93 

SCR I PF= SGR T ( 0.5*FRE0t J)*DAHP( J)*SCRIPF ) 

98 CONTINUE 

ADSCRIPT/! 2. * DA HP ( J ) *FREQ£ J) *FREQ( J ) *GMASS ( J ) J 
IF( Ml.NE.O) A=A*PHI ( KKN, J ) 

DO LOO 1=1,3 
100 SCRI J, I )=X(I)*A 
200 CONTINUE 

I F( M l.Cg.O ) GO TO 220 

CALL PRPL T { 3, SCR, FREQ, 10FREU ,NFREO, Ml, NI , 0, 0 ) 

GO TO 300 

220 CALL PRPLTt 4, SCR, FREQ, I DFREw, WERE Q, 0,0,0, 0) 

300 CONTINUE 
RETURN 
END 

FOR, IS DADO, DADD 

SUBROUTINE DADD ( DIN,DOUT» I D ,D , X, IDFREQ, LFREQ»F2 » FREQ? G MASS ) 

ROUTINE TO READ USER SUPPLIED DAMPING AND ADD TO 
DAMPING MATRIX FROM NA5TRAN 

DIN-UNIT CONTAINING NAS TRAN MATRIX BHH 
D OUT— UN I T TU CONTAIN NEW MATRIX 
I Dt D , X- SCRATCH ARRAYS 

INTEGER DIN, DOUT 
DIMENSION FRENI l > ,GMASS( I) 

DIMENSION ID « 1) ,D li) ,X(1) , IDFRLQI I.) ,JJ{ A) ,60(4) 

DOUBLE PRECISION A A 

READ IN USER SUPPLIED DAMPING 

COMMON /FACTOR/OFAC ,7 LF1 , ALF2 

LI 0=0 " 

8 READ ( 5 » 9 ) 1 = 1, A) 

9 FORMAT { 41 IiO,FI0.O J ) 

00 I A 1 = 1, 4- 

IF( JJ £ I J.LE.O) GO TO 20 
. LID=LID+1 

ID! L 1 D ) = JJ { I ) ' 

D£L ID ) = 8L5 { I ) 

14 CONTINUE 

GO TO 6 

20 CONTINUE 



I F( L 10- EG. 0) GO TO 24 

CO 21 1=1, L10 

DO 201 J= 1 , L FR EO 

IF( TDI i ).NE. IDFREOI J) )C0 TO 201 

UU)=Q< I)*FRE?M J)*GMASS( Jl*2. 

GO TO 21 

201 CONTINUE __ 

21 CONTINUE . 

WR I TE ( 6 , 22 ) (IDCUiDU), 1 = 1, LID) 

22 FORMAT { 28H1USER SUPPLIED DAMPING TERMS / 

x 2 6H 10 VALUE / ( 16,015.5)) 

24 CONTINUE 

REWIND DIN . __ _ __ 

REWIND DOUT 
L = 1 

28 IDX-IOPflEO(L) 

30 KEAD(DIM,END=90) AA, J, K* LL 
IF(LL.EQ.O) GO TO 30 
READ (DIN) ( X ( I ) , I =1 , LL) 

I F ( J. LT. IDX ) GO TO 30 

I F( J.c-). IDX ) GO TO 33 ! 

STOP 98 
33 CONTINUE 

DO 37 I=L, LL 

37 X(I)=X( I )*F2*0FAC _ _ 

IF(LID.EU.O) GO TO 50 
DO 4 0 1 = 1, LID 
IF(iD(I).NE.ID*<) GO TO 40 

X( J)=X( J)+ DU) j 

GO TO 50 
40 CONTINUE 

50 WRITE (DOUT ) A A , J , K , L L 

WRITE! DOUT ) ( X ( I ) , 1 = 1 , LL ) '! 

L = L+1 

IF(L.LE.LFREQ) CO TO 28 j 

90 END FILE DOUT 
REWIND DOUT 

RETURN 1 

END I 

FOR, IS NTREAD, WTREAD j 

SUBROUTINE NTREAD ( MO , AA , AS » I , J, ID I M , 1 RWD , SS , I U » S2, I SUC , IPRF C , i< I NO j 
COMNCN/NOUTU/ 1 OUT ! 

COMMON/ XX UN PA / LSP j 

integer aa ( 2 ) , a s i iui m, i ) , ss ( i ) ♦ $ 2 ( x > , coLeno 

DATA I EOF/ * EOF * / , TEND/ * ENDD * /» COL END/ 00000 llliltll / 

DATA K l / 4 / , I P R N f 1 / 6 / ? I TRL R/0000000200000 / I 

EQUIVALENCE ( I PR I NT , I PRNT1 ) ! 

M 1=30—3 | 

MENO=M 1-2 

K 1=2 i 

IF{ I RwD.EQ.O ) GO TO 22 j 

CALL NT RAN ( IU, 10) I 

20 CONTINUE 

CALL RXISS(l) , Ml, IU, II) f 
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K 1=2 . . 

IF( II.LT.OIGO TO 960 

22 CONTINUE 
NHLOCK=SS( I) 

30 CONTINUE 
LL-SS ( K I ) 

L~LL .. . _ . ... 

IFtL.EQ.Q) GO TO 47 
IF{L.NE»2I GO TO 33 

C ENCOUNTER ED FILE NAME COMPARE WITH AA 

WfUTEUPKNTl*l)SS(Kl + l) v SS(Kl+2) 

1 FORMA T ( 'OFOUND FILE •, 2A4 ) 

... 38 CONTINUE 

IF(SS(Kl + i).NE.AA( U)GO TO AO 
C POSSIBILITY OF NAME BEING CONTINUED TO NEXT BLOCK 
IF(L.NE.I) GO TO 39 
IRKl.NE.I MEND-1 ) } GO TO 39 
C INPUT NEXT BLOCK 

CALL KX(SSm,Ml,IU»Il) . 

IFUI.LT.OKiO TO 960 
NBLOCK=SS ( 1 ) 

K 1=2 
LL=$S(4 ) 

L=LL 

I F { L .EQ.O} GO TO 47 
IF( SSIKi+1 ).EQ.AA(2)) GO TO 60 
GO TO AO 
39 CONTINUE 

1F(SS(KI+2).EG.AA{2) >GU TO 60 
40 CONTINUE 

IFUL.Nt.I EOFJGO TO 46 
WRITE ( I PRNT i r 2 ) 

2 FORMAT ( '0** EOF *#* ) 

K1=K1+1 

GO TO 43 
A6 CONTINUE 

I F ( LL .GO . I END ) GO TO 20 
C SKIP OVER LOCiCAL RECORD 
47 CONTINUE 
• K 1 -K. l+T+2 
48 CONTINUE 

IFIK1.LT. HENDJGO to 30 

C CHECK POSSIBILITY OF UNUSED WORDS AT END OF BLOCK 
DO 50 U = Kl f Ml 
L=SS( II > 

I F t L» EG , l EOF ) WRITE C IPRNTl t 2) 

IFIL.EC. I END ) GO TO 20 
50 CONTINUE 
GO TO 20 
60 CONTINUE 
C 

C* FOUND REQUESTED FILE 
C 

HRlTEdPRNTlf 3) AA*NBLOCK 
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1 l ..J ....... .J .1 I J .... .J - 

.(■ 

• i 

? 

* 

- -■ i 

i 

3 FORNAn *0 BE GIN PROCESSING FILE », 2A4t ...» BLOCK NO. J4 ) i 

1=0 * 

J=0 ; 

K 1 =K i+L +2 

l F ( Kl.LT .MEND ) GO TO 61 
CALL RX<SS(l)fMlf lU»Ii ) 

IFUI.LT.OGO TO .960 

K 1 = 2 

61 CONTINUE 
L=SS(K1 ) 

IFlL.EQ.IEOFJGO TO 800 
GO TO (62,200,62,200) » KIND 

.... 62 CONTINUE _ 

C 

C* PROCESS FILE AS PACKED MATRIX 
C 

63 CONTINUE 
KK=1 

IF(L.ea.O) GO TO 70 _ __ _ 

64 CONTINUE 
K 1 = K 1 + 1 
L=L-1 
JJ=SS(K1) 

C STORE TERM IN SCRATCH 
S2 ( KK ) = J J 
KK=KK+I 

IF(L.GI.O) GO TO 64 
IFUL.LT. MEND) GO TO 66 
IF! HOD! S S ( K. 1 + 1 ) »2).NE.G) GO TO 84 
68 I F ( S 2 ( 1 J.GT.4) GO 10 100 
70 .CONTINUE 

$2( KK )=COLEND 
J=JU 

IFUIND.EQ.3JGD TO 74 
G UNPACK COLUMN J 7 STORE IN AS 

CALL XXUNP ( A S ( 1 » J ) ,52(1) I PRCC ) 

I F ( H. GT . I ) I =M _ ! 

GO TO 30 • I 

74 CONTINUE ; 

( UNPACK COLUMN J, OUTPUT ON UNIT I OUT ! 

CALL XXUNP ( AS ( 1 , 1 ) ,S2 ( 1 ) t M, I DI M, I PREC ) ! 

IFU.GT.I ) I»H i 

_ WRITE noun AA , J , I PRLC, m . . __ I 

WRITE! 6, 2000 ) AA , J , I p REG, M 
2000 FORMAT!' WROTE MATRIX ROW 2A4, 316 ) 

I F ( LSP. EC* 0 ) GO TO 30 

WRITE! I OUT) ( A S ( N , 1 ) , N= 1 , L SP ) I 

WRITE (6,2001 ) ( A S ( N , 1 ) , N= 1 , L S P ) I 

.2001 FORMAT! 10L13.5) __ _ I 

80 CONTINUE ‘ ~ j 

IFU.GT.O) GO TO 62 
K i-=K 1 + 1 

82 K 1 = K 1 + 1 j 

L-=5SU1 ) 


! 

! 

i 

21 li ! 


IF( L*EQ* IEOF )GC TO 100 
IFIKL.LT.MENO) GO TO 62 
C INPUT NEXT BLOCK 
64 CONTINUE 

CALL RX ( SS ( 1 ) »M1* IU, II) 

I F( n.LT.OCO TO 960 

K 1=2 

L^SSIKI) 

00 TO 64 
100 CONTINUE 

C GET ROW SIZE Fp OH MATRIX TRAILER 
1»MCID{S2U)» ITRLRI 
GO TO 600 
200 CONTINUE 
C 

C* PROCESS FILE AS TABLE 
C 

J=J + 1 

. .. . M*J 

IFHUMD.EQ.4 1 M= 1 
KK-0 

202 CONTINUE 
Rl=K 1+1 
L-L-l 

If (L.LT.O)GO TO 220 
KK=KK+1 

1 F C IDIH.LT. KK) GO TO 940 
AS! KK»M)=SS(K1) 

GO TO 202 
220 CONTINUE 
J J= SS ( K 1 ) 

IFlKK.GT.I) I =KK 
Kl-K 1+1 
L=SStKI) 

IFIL.EQ.IEOFIGO TO 250 
1 F { Kl.LT«ME\'D )GQ TO 230 
CALL RXISS ( 1 MU* IU* II ) 

IF ( I I .Li. 0 ) GO TO 960 
K 1=2 

L=SS(K1> 

C CHECK IF EAST RECORD WAS CONTINUED 

1 I = MGL>( JJ*2) 

I F ( II.NE.OIGO TO 202 
230 CONTINUE 

1 F ( K I NO ■ EQ ■ 2 ) G 0 TO 200 
WRITE II CUT ) AA,J,KK 
WRITEUOUT) ( AS ( 1 1 * 1 ) * 11 = 1, KK) 
Gu TO 200 
250 CONTINUE 

IFIKI VD.EU.2JGC) TO 600 
WRITE UOUT) AA , J * KK 
WRITFUOUT) lASdlyL), II=L,KK) 
800 CONTINUE 

WRI TE( I PRNTl , 4 1 


4 FORMAT ( 'OFINISHEO PROCESSING* ) 

IF(KI.M0.LC,2J GO TO 99? ‘ 

END FILE 10UT 

GO TG 999 
900 CONTINUE 
CC KRITEdPRNTit 5) 

WRITE! I PR I NT * 5 ) IU 

CC 5 FORMAT ( 00*-'* END OF DATA ON TAPE ) 

5 FORMAT! *0** END OF DATA ON TAPE ** UNIT=*»I3 ) 

CO TO 996 

940 CONTINUE 

WRITE (I PR I NT, ?) AA,IU,1DIM 

■ 7- FORMAT! 1 0** SCRATCH SPACE REQUIRED BY N T READ TO PPUCESS *,2A< 
X * ON TAPE UNIT*, 13, • IS GREATER THAN • , I 10, • WORDS • J 
GO TO 996 

960 CONTINUE S 

CC WRITE! I PRN T l » 6 ) 

WRITE! I PRINT, 6) IU 

CC 6 FORMAT! 00** PHYSICAL END OF FILE *#0 ) 

6 FORMAT I * 0** PHYSICAL END OF FILE ** UNI T= * .1 3 I ' ' ‘ 

996 CONTINUE * 1 

ISUC=~1 
RETURN 
999 CONTINUE 
lSi;C=i 

RETURN ' 

END 

FOR, IS R X , R X 

SUC ROUT IN RX! A,K, IU, I I ) 

DIMENSION A { K ) 

11 = 1 

KK=K ' 

20 CALL NT R AN ( I U , 2 , K K , A , L J 
22 IF ( L+l ) 9,22,30 

30 CONTINUE 
RETURN 
9 II=-1 
RETURN 
END 

FOR , I S XX UNP , XX UN P 

SUBROUTINE XXUNP ! C , $ , LC , IMAX , I PRLC > 


KOUT I Mb TO UNPACK NASTKAN COLUMN IN S AND PLACE IN C 
ACCUMULATE LC AS MAX LENGTH OF COLUMN 


DIMENSION c.( 1) ,S! 1) 

INTEGER C,S 
DIMENSION ,J AA { 2 ) 

CCUBLE PRECISION AA 
L-QU I VAL EMC E ( A , AA , J AA ( I ) } 
DATA IX/ 0000000200006 / 
DATA IUIG/ 0 00 1 00 COO 00 00 / 
DATA I END/ 0U0C0IUIII11 / 
COMMON/ XX UN PA / LSP 



I 


.1 


3 



C 


c 


c 


G 


LSi'-O 

LC=0 

CO 20 1 = 1, I MAX 
C ( I ) =0 

IF(S(1).£0.I END ) GO TO 9< 
I B= IP RE 0+2*5 l I )-2 
IF( lB.GT.4iG0 TO 100 
GO TO (22,23,24,25), IB 
S.P- TO S.P. 

Kl = l 
K2 = i 

GO TO 28 

S.P. TO D.P. _ . . 

K 1=1 

K2=2 

GO TO 28 
D.P. TO S.P. 

K 1=2 

K2-1 

CO TO 28 
O.P. TO D.P. 

K 1 = 2 


K2=2 

28 CONTI HUE 

J=MCO( S (2 ) , I X ) 
i r=( j-n«K2+i 
1=3— K1 
30 CONTINUE 


1= 1 +K 1 

32 CONTINUE 
U=S( I) 

I'M J.tQ.IENDJGQ TO 90 
IF{ J.UE.OJGU TO 90 
1F{ J.GT.IBIO&O TO 40 
J~MD0( J , Ia ) 

1 1= ' J~1 } *K2+ 1 
1 = 1+1 
GO 10 32 
40 CONTINUE 
C Cl l )«J 

1 F( 1 B.LT.3 ) GO TO 30 
IF(I8«?'!Eo4) GO TO 42 
... C(II+i)=S( 1 + 1) 

GO TO 50 

42 CONTINUE 

IF{ I8.NE.3) GO TO 43 
JAA{ 1 ) = J 
JAA(2)=S(I+L) 

A = AA 

C( II )=JAA< 1) 

GO TO 50 

43 CONTINUE 

GO TO (44,45,46,47), 18B 

44 C( II+1)=S( 1+1) 


2)7 


J 








GO TO 50 

45 c< n+?)=s( i+i) 

GO TO 50 

46 G f I I + 1 ) = S( 1+2 ) 

GU TO *50 

47 C( II+1)=S( i + 1) 

CU 1+2) =S( 1 + 2) . . 

eiU+3) = S(I+3) 

SO COOT 1 MU L. 

I 1 = 1 ' +K2 
GO TO 30 
90 CONTINUE 

LSP= 1 1- 1 . ... _ 

LC=L SP/K2 
96 CONTINUE 
RETURN 
100 180=13-4 

GO TO {122,123,124,125), IBS 
C COMPLEX S.P. TO S.P. . 

122 Kl-2 
K2=2 

GO TO 28 

C COMPLEX S.P. TO D.P. 

123 Kl=2 

. . K2 = 4 

GO TO 28 

C COMPLEX D.P. TO S.P. 

124 K L = 4 
K2=2 

GO TO 28 

C COMPEL X D.P. TO D.P. 

125 Kl=4 
K2=4 

GO VO 28 
END 

FOR, IS T6LP, f BLP 

REAL FUNCTION TOLP { X, Y , XI , D1 , LX , D2 , K ) 

DIMENSION X ( 1 ) , Y ( 1 ) 

IF( Xi.LE.X ( l ) ) GO TO 96 
I F C Xl.GE.X (LX)) GO TO SO 
CO 20 1 =1 » LX 
1 F( Xl.LT.Xd ) ) GO TO 20 

1 BLP=Y ( D + IVIl + ll-Ym ) * l XI— X( I ) ) / ( X U + U-X ( I ) ) 
GO TO 90 
20 CONTINUE 
80 T6LP=X( LX) 

90 RETURN 
96 f 8LP=X( 1) 

GO TO 90 
END 

MAP, IS SYM, ABS 
LIS SYS$*MSFCT. 

XQT ASS 
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Output Description 

The postprocessor output consists of a printed echo of selected input and 
printed output of the calculated values in selecting the critical modes for 
the subsequent low-frequency control-system studies and higher-frequency fine 
stabilization studies. The printout of selected input consists of the 
fol lowing: 


a. grid points of interest, 

b. modal frequencies in radians per second and modal generalized masses 
In the specified output system of units, 

e, damping terms obtained by multiplying the user-supplied damping 

coefficients (C/C ) by the product of twice the frequency times the 
G 

generalized mass, 

d. The subset of eigenvectors of interest, in the specified output 
system of units, for the g>r id-points of interest selected from the 
NASTRAN restart tape, 

e. the optical amplification matrix. 

The printout of calculated values consists of the following for all options: 

a. the principal rows of the real and imaginary coupled modal dis- 
placement matrices used to assess the degree of modal velocity 
coupl i hg , 

b. equivalent modal viscous damping coefficients (C/e c ) calculated 

from the diagonal terms of the generalized modal viscous damping matrix 




For Option 1, the additional printout is the specified rate, position (gyro), 
and pos i t ion (optical ) coefficients for each mode ranked according to magnitude. 
For Option 2, the additional printout is the three-component vector of image 
displacement ior each mode. Each of the three components are ranked according 
to magnitude. Both sets of calculated data are printed fo.r Option 3. 
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